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Highlights . . 



In 1994, the 565 research-performing universities and colleges in the United 
States had 127 million net assignable square feet (NASF) of science and engi- 
neering (S&E) research space. The top 100 institutions had 82 percent of total 
academic research and development (R&D) expenditures and accounted for 72 
percent of this S&E research space. Other doctorate-granting institutions 
accounted for 24 percent, and the nondoctorate-granting institutions for 4 
percent of S&E research space. 

S&E research space has increased since 1988 at an annual average rate of about 2 
percent, from 112 million NASF to 127 million NASF in 1994. Other National 
Science Foundation (NSF) surveys show that research spending grew by just 
under 9 percent per year and that graduate enrollment increased by nearly 4 
percent per year during this same time period. 

More than 40 percent of all research-performing universities and colleges indi- 
cated inadequate amounts of S&E research space in engineering, the physical 
sciences, the biological sciences outside of medical schools, and the medical 
sciences in medical schools. 

Twenty-six percent of all S&E research space was judged to be "suitable for use 
in most scientifically sophisticated research/' while 1 7 percent was rated as 
needing either major repair/renovation or replacement. 

Overall, projects to construct S&E research space totaled $2,812 million in fiscal 
years 1992-1993. This amount represented a decline of $290 million in con- 
stant dollars (dollars adjusted for inflation) from fiscal years 1990-1991, the first 
decline in construction spending since NSF began collecting data on S&E re- 
search facilities. 

Aggregate spending on repair/renovation of S&E research space declined from 
$861 million in constant dollars in fiscal years 1990-1991 to $837 million in 
fiscal years 1992-1993. This overall decline resulted from decreased spending 
by the top 100 institutions; spending for repair/ renovation by other doctorate- 
granting and nondoctorate-granting institutions increased. 

Public universities and col! >ges accounted for 70 percent of total fiscal years 
1992-1993 spending for S&E research facilities construction and repair/renova- 
tion. Almost half [46 percent) of their funds came from state or local sources, 
another 18 percent from tax exempt bonds, and 14 percent each from the 
Federal government and institutions' own funds. 

In 1994, the estimated cost of unfunded and deferred capital projects that were 
included in an institutional plan was $5,744 million. These estimates directly 
reflected the needs of the 40 percent of universities and colleges that udd identi- 
fied these deferred needs in an approved institutional plan. 

For the panel of 29 Historically Black Colleges and Universities (HBCUs) 
included since the 1988 survey, expenditures for research space construction 
declined from $83.2 million (constant dollars) in fiscal years 1986-1987 to $S.6 
million in fiscal years 1992-1993. 
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Foreword to Volume I 



Since World War II the Federal government has recognized the key contribution 
made by academic research to the knowledge base for U.S. technological innova- 
tion, as well as to advanced training of the U.S. science and engineering workforce. 
Over the decades Federal agencies have provided a generous portion of the total 
support for academic research. 

This investment in the nation's scientific and engineering enterprise has paid off 
over the years by contributing to our competitiveness in global high-technology 
markets and has improved the health, welfare, and quality of life of our citizens. 

It is obvious that state-of-the-art academic research facilities are a necessary element 
in this successful enterprise. Over the past decades the resour 3S to construct and 
renovate academic research facilities have been provided by loose partnerships 
among state, private, and Federal agencies. The relative roles of these sources have 
fluctuated considerably over time, and there is continuing debate about the appro- 
priate Federal contribution to this function. 

! Under these circumstances, the need for accurate, reliable, and comprehensive 
i information on academic research facilities is clear. The National Science Founda- 
tion was directed to collect the necessary data by the U.S. Congress in section 108 
(42 U.S.C. 1886). A pilot study published in 1986 provided the initial materials for 
a comprehensive report. Subsequent biennial surveys have included modifications 
and improvements, and Volumes I and II of this year's report contain the results of 
the fifth survey in the series. 

This volume of the report, Volume I, provides a broad quantitative picture of 
existing research facilities, current construction and renovation efforts, funding 
sources, plans for future projects, and deferred projects. 

This report of survey findings does not address the policy issues at hand. Neverthe- 
less, the data presented here can support a useful policy dialogue among all who 
strive for a healthy and productive U.S. science and engineering academic research 
enterprise. 

yptW fane 

Neal Lane 
Director 

National Science Foundation 
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Executive Summary 



Universities and colleges are a critical component ot the nation's research 
system. The availability and condition of research facilities at these 
institutions influence the ability of scientists and engineers to conduct 
research and train the future science and engineering workforce. Numerous 
Congressional committees have expressed concerns about the quality of 
these facilities and the costs of maintaining them. Hearings held in both 
House and Senate committees on science and technology in the mid-1980s 
led to the conclusion that the condition of these facilities posed a ''serious 
and ongoing problem . . . However, insufficient information existed to 
assess the extent ot the problem. 

Recognizing the need for information on the amount and quality of scientific 
and engineering (S&E) research space, Congress mandated that the National 
Science Foundation (NSF) gather this information and report it to 
Congress: 

The National Science Foundation is authorized to design, establish, 
and maintain a data collection and analysis capability in the 
Fowidation for the purpose of identifying and assessing the research 
facilities needs of universities and colleges. The needs of universities 
by major field of science and engineering, for construction and 
modernization of research laboratories, including fixed equipment 
and major research equipment, shall be documented. University 
expenditures for the construction and modernization of research 
facilities, the sources of funds, and other appropriate data shall be 
collected and analyzed. The Foundation, in conjunction with other 
appropriate Federal agencies, shall report the results to the Congress. 
The first report shall be submitted to the Congress by September 1 , 
1986 (42 U.S.C. 1886). 
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Since 1986, NSF has collected data on a biennial basis to address these concerns 
of Congress. The first study, a "quick response" survey, provided limited data 
regarding S&E facilities issues. In 1988, 1990, 1992, and 1994, full-scale surveys 
have provided considerable information about the nations' academic research 
facilities. 

This report describes the findings from the 1994 survey and places them in 
historical context by comparing results with those from earlier surveys. 
Following a brief discussion of the study methods, the remainder of this 
executive summary addresses several key questions regarding S&E research space 
in research-performing universities and colleges: 

♦ How much space is available for S&E research, and how has this changed 
over time? 

♦ How much more space is needed? 

♦ How good is the existing space, and what improvements are needed? 

♦ What is being done to address these needs? 
j ♦ Where does the money come from? 

♦ What more remains to be done? 

The final section of the summary profiles two distinct groups of institutions that 
play important roles in the training of future scientists and engineers: 
Historically Black Colleges and Universities (HBCUs) and a select group of 
academic institutions that are oriented primarily to undergraduate education. 
These predominantly undergraduate institutions consist of comprehensive 
universities and liberal arts colleges. 

What Methods Did This Study Use? 



i The 1994 Survey of Scientific and Engineering Research Facilities at Universities 
! and Colleges collected data from a universe of 565 institutions, which included 
; all those with research and development (R&D) expenditures of $50,000 or 
more and HBCUs with any R&D expenditures. 

The 1994 survey was mailed to all sampled institutions in the fall of 1993. 
Extensive telephone follow-up was used to elicit a 93 percent response rate and 
to resolve questions regarding incomplete or inconsistent responses. Sampled 
institutions that had participated in the 1992 survey were also sent a computer- 
■ generated "facsimile" of their previous responses. (See Appendix A, Technical 
: Notes, for a detailed description of the sampling procedures and data collection 
methods.) 
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How Much Space Is Available for S&E 
Research, and How Has This Changed 
Over Time? 

In 1994, universities and colleges devoted about 282 million net assignable 
square feet (NASF) of space to S&E fields. Of this space, about 127 million 
NASF was devoted to research. 1 The tup 100 institutions in R&D expenditures 
housed the most S&E research space, 91 million NASF, comprising about 72 
percent of all S&E research space (Figure l). 2 The top 100 institutions also had 
82 percent of total academic R&D expenditures. 



Ii^ure 1. ; <id 1U0 rioctorate-^rantinu institutions have 72 percent oi the 
total VI? million net assitinable square reel (NASF) or science and 
.■numeerinu reMMfi h "-race. i t,u 4 
[NA1>F in millions 




SOURCE: National Science Foundation/SRS, 1 994 Survey of Scientific and 
Engineering Research Facilities at Universities and Colleges 



1 Throughout this report, research is defined as "all research and development activities of an 
institution that are budgeted and accounted for." Research can be funded by the Federal govern- 
ment, state governments, foundations, corporations, universities, or other sources. "Research space" 
refers to the net assignable square footage of space within research facilities (buildings) in which 
research activities take place. Multipurpose space, such as an office, is prorated to reflect the 
proportion of use devoted to research activity. 

2 The "top 100" designation is bas< d on institutions' fiscal year 1991 research expenditures, as 
reported in Academic Science and Engineering: R&D Expenditures, Fiscal Year 1991, National 
Science Foundation, 1993. 
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Since 1988, the amount of S&E research space has increased steadily, growing at 
an average rate of about 2 percent per year. From 1988 to 1994, the available 
S&E research space grew from 112 to 127 million NASF. 3 Most of this increase 
occurred in the top 100 institutions; engineering experienced the largest growth 
of any single S&E field. 

How Much More S&E Research Space 
Is Needed? 



To answer this question, institutions assessed, for each S&E field, how adequate 
the amount of existing space was for current research programs. Of those 
institutions with some research space in each field, at least 40 percent reported 
inadequate amounts of space in four S&E fields: 

♦ Engineering 

♦ Physical sciences 

♦ Biological sciences outside of medical schools; and 

♦ Medical sciences in medical schools. 

The institutions that had the most S&E research space also expressed the 
greatest need for more space. Over half of the top 100 institutions reported 
inadequate amounts of research space in all four of the above S&E fields. Fewer 
than 40 percent of the nondoctorate-granting institutions reported inadequate 
amounts of space in any field. 

How Good Is Existing S&E 
Research Space, and What 
Improvements Are Needed? 



Of all S&E research space, over a quarter (33 million NASF) was considered 
suitable for the most sophisticated research, a result driven by the high quality of 
space at doctorate-granting institutions. Both the top 100 institutions and other 
doctorate-granting institutions designated about 27 percent of their overall space 
as "suitable for use in the most highly developed and scientifically sophisticated 
research . . . ." The nondoctorate-granting institutions classified 16 percent of 
their space into this category. 



3 The reported figures are conservative estimates of the total amount of space used for S&E research 
in academic settings. Space used for organized research but also for other purposes is prorated to 
reflect the proportion of research usage. 
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The second category of space, space that is "suitable for most uses," included 
another 33 percent of the total S&E research space. This percentage was fairly 
consistent across doctorate-granting institutions. Nondoctorate-granting 
institutions rated 42 percent of their space as belonging to this category. 

Twenty-three percent of existing S&E research space was considered to need 
limited repain'renovation. This percentage was generally consistent across 
institution types. Thirteen percent of S&E research space was rated as needing 
major repair/renovation, and another 4 to 5 percent required replacement. 

Repair/ renovation needs were concentrated in a few S&E fields. The single field 
requiring the largest proportion of major repair/renovation or replacement was 
agricultural sciences, in which 22 percent of the existing research space was rated 
in this category. However, few institutions (20 percent) had agricultural sciences 
research space. In environmental sciences, about 19 percent of the existing 
research space needed major repair/renovation or replacement. 

Other fields in which 15 percent or more of the total S&E research space needed 
major repair/renovation or replacement included the biological sciences outside 
of medical schools (19 percent); the physical sciences (18 percent); the medical 
sciences, both within and outside medical schools (17 percent for both); 
engineering (15 percent); and the biological sciences in medical schools 
(15 percent). 

What is Being Done to Address S&E 
Research Facility Needs? 

In fiscal vears 1992-1993, universities and colleges began over $2,812 million of 
construction for S&E research space. Most of this construction activity, 
approximately $2,000 million or 72 percent, occurred at the top 100 institutions 
Other doctorate-granting institutions spent approximately $691 million on the 
construction of new S&E research space, and nondoctorate-granting institutions 
spent $92 million. 

For the first time since NSF began collecting data on S&E research facilities, in 
fiscal years 1992-1993, the inflation-adjusted amount (the constant dollar 
amount) spent on construction of S&E research space declined. 4 (See Figure 2 
on the following page.) 
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4 This report used the Bureau of the Census" Composite Fixed-Weighted Price Index for Construc- 
tion to adjust construction dollar amounts tor inflation. 
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fii»ure 2. Dollars lor construction projects tor science and engineering 
research space declined since fiscal vears 1990-1991 
(Constant 1993 dollars in millions! 
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Repair/renovation spending for existing S&E research space also declined to $837 
million in fiscal years 1992-1993 from $861 million in fiscal years 1990-1991, 
continuing the decline that began in fiscal years 1988-1989. The decline in 
repair/renovation was driven by a decline at the top 100 institutions. 

Some level of capital projects (either construction or repair/renovation) took 
place at almost half (46 percent) of all institutions during fiscal years 1992-1993. 
However, almost all of the top 100 institutions (90 percent) began capital 
projects, while 25 percent of the nondoctorate-granting institutions did so. 
Forty-eight percent of the other doctorate-granting institutions began capital 
projects in fiscal years 1992-1993. 

As noted above, agricultural sciences was the S&E field with the largest 
proportion of space that needed major repair/renovation or replacement. With 
the exception of S&E fields in medical schools (biological and medical sciences), 
agricultural sciences was also the field in which the highest percentage of 
institutions was undertaking construction projects. In fiscal years 1992-1993, 
27 percent of all institutions with research space in the agricultural sciences had 
construction projects underway in that field. 
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Institutions were more likely to have begun repair/renovation projects than 
construction projects in most S&E fields. The two exceptions were agiiculturai 
sciences and mathematics, In agricultural sciences, 27 percent of all institutions 
began construction, and 18 percent began repair/renovation projects. In 
mathematics, 2 percent of all institutions began both construction and repair/ 
renovation projects. 



Who Funds Capital Projects? 



In fiscal years 1992-1993, public and private institutions drew upon substantially 
different sources to fund the construction and repair/renovation of S&E research 
space. Public institutions relied primarily on state and local funding, which 
accounted for 46 percent of their total funding tor capital projects. Private 
institutions relied primarily on institutional contributions (institutional funds, 
tax-exempt bonds, and other debt); these funds accounted for 62 percent of the 
total funding tor their capital projects (Figure 3). 



Figure 3. Public and private institution*) have different funding 
sources of capital projects tor construction and repair renovation 
ot science and engineering research space: 1^94 
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SOURCE: National Science Foundation/SRS, 1 994 Survey of Scientific and 
Engineering Research Facilities at Universities and Colleges 
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At public institutions, capital funding declined about 4.5 percent between fiscal 
years 1986-1987 and fiscal years 1992-1993. Private institutions experienced a 
large drop in capital funding from state and local governments between fiscal 
years 1990-1991 and the following two fiscal years of 1992-1993. However, the 
high level of state and local capital funding that private institutions received in 
fiscal years 1990-1991 was somewhat atypical; it was considerably higher than at 
any time since fiscal years 1986-1987. 

What More Remains to Be Done? 



Congress is concerned with determining what universities and colleges need with 
regard to S&E research space. Determining need is a complex matter, because 
what is needed must be placed within a framework that is realistic from a 
budgetary perspective. 

In an effort to measure real (as opposed to speculative) needs, the 1994 survey 
adopted a conservative approach to this issue. (See Appendix A, Technical 
Notes, for a discussion of differences from previous surveys.) It combined 
institutions' assessments of S&E research space needs with deferred plans to 
repair/renovate or to construct S&E research space. Institutions reported 
whether an approved institutional plan existed that included "any deferred space 
that requires new construction or repair/renovation." Four criteria were used to 
define deferred space: 

♦ The space must be necessary to meet the critical needs of current faculty or 
programs; 

♦ Construction must not be scheduled to begin during fiscal years 1994- 
1995; 

♦ Construction must not currently have funding; and 

♦ The space must not be for developing new programs or expanding the 
number of faculty. 

Using these standards, respondents were asked to estimate for each S&E field 
the construction and repair/renovation costs of such deferred projects. 

The strength of this approach is the fact that institutions must make decisions 
about the distribution of scarce resources to develop and approve these plans. In 
short, these plans are not wish lists. Therefore, when approved institutional 
plans include construction or repair/renovation that is deferred (i.e., not planned 
for fiscal years 1994-1995), it is reasonable to see these deferred projects as 
needed projects yet to be addressed. Forty percent of responding institutions 
could report deferred space meeting these criteria; sixty percent did not; the 
information reported here is based on reports from the forty percent. Although 
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a less formal definition might well lead to a different estimate than the one 
reported here, the needs expressed based on these criteria provide a framework 
for meaningful interpretation of results and the development of trends over 
future years. These estimates reflect a thoughtful process of deliberation and 
compromise at the responding institutions. 

Deferred capital projects at the 40 percent of institutions with institutional plans 
amounted to $5,744 million. Of this, $4,047 million reflected needs for 
construction, and $1,697 million reflected needs for repair/renovation (Figure 4). 

f i^ure 4. Unfunded wienie and engineering c aoitai need*, total Si. 744 million 
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The fields in which capital projects were most often deferred included engineer- 
ing, with 18 percent of responding institutions reporting deferred capital 
projects; the physical sciences, with 16 percent reporting deferred capital 
projects; the medical sciences in medical schools, with 16 percent; and the 
biological sciences outside of medical schools, with 14 percent. 
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What Is the State of S&E 
Research Facilities 
at Historically Black 
Colleges and Universities? 

Historically Black Colleges and Universities (HBCUs) have played an important 
role in the education of black students at all higher education levels for over 100 
years. These universities and colleges consist of both public and private 
institutions as well as two-year, four-year, and professional schools. In 1991, 
approximately 269,000 students attended the 105 institutions of higher 
education considered HBCUs by the U.S. Department of Education. Although 
the HBCUs have considerably less S&E research space than other research- 
performing institutions, the HBCUs are an important source of science and 
engineering decrees for the black students who are currently enrolled in college. 5 

Research-performing HBCUs contained 7.9 million NASF of S&E space, of 
which 2.2 million were devoted to research. Among a panel of 29 institutions 
that has been sampled consistently since 1988, the amount of S&E research 
space dropped slightly, from 1.78 million NASF in 1988 to 1.76 million in 1994. 

HBCUs reported that their S&E research space was in fairly good shape. Over 
30 percent of space was reported to be suitable for the most sophisticated 
research, and 9 percent was in need of major repair/renovation. 

Construction starts at HBCUs continued a precipitous decline. In fiscal years 
1986-1987, the panel of 29 HBCUs spent $83.2 million in constant dollars on 
construction of S&E research space. By fiscal years 1992-1993, this figure had 
dropped to $8.6 million, about a tenth of its earlier level. (See Figure 5 on the 
following page.) 



5 A recent study of science and engineering doctorates revealed that almost 30 percent of black 
science and engineering doctorate degree recipients between 1985 and 1990 received their bachelors 
degrees from HBCUs. 
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HBCUs continued to receive most of their funding for S&E research space 
construction and repair/renovation from the Federal government. 

What Is the State of S&E Research 
Facilities at Predominantly 
Undergraduate Institutions? 



In the National Science Foundation Authorization Act of 1994, the Committee 
on Science, Space, and Technology expressed concern "that NSF's biennial 
survey of academic research facilities needs ... has not focused adequately on the 
needs of undergraduate institutions." The 1994 facilities survey, in the field at 
the time, was not designed to collect data regarding the specific needs of 
undergraduate institutions. Furthermore, the sampling frame for this study did 
not represent all the types of undergraduate institutions of concern to Congress. 
Nevertheless, the 1994 survey and sample can provide insights into several issues 
regarding the S&E research facilities of a select group of undergraduate 
institutions. 
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Predominantly undergraduate institutions that engaged in separately budgeted 
S&E research had a total of approximately 25 million NASF of space in S&E 
disciplines. Analysis divided these institutions into two groups: comprehensive 
universities (institutions that granted a master's degree as well as a bachelor's 
degree) and liberal arts colleges. Over 80 percent of the S&E space at 
predominantly undergraduate institutions was in the comprehensive universities. 

Of all S&E space at predominantly undergraduate institutions, onlv 17 percent 
was devoted to S&E research, as might be expected because of their educational 
mission. Almost half of this space was characterized as 'effective for most 
purposes,'' though not generally suitable for the most advanced research. 
Approximately 3 percent of the S&E research space was classified as in need of 
replacement, about the same as all other institutions. 

To ad ! S&E research space needs, these institutions invested a total of about 
$923 million in capital projects in fiscal years 1992-1993. Of this total, $65.2 
million was spent on construction and $27.1 million was spent on repair/ 
renovation. Of the predominantly undergraduate institutions which had an 
approved institutional plan that included deferred or unfunded capital projects 
for S&E research space, deferred capital projects totaled over $556.6 million. 
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Introduction 



Background 

Universities and colleges are a critical component of the nation's science and 
engineering (S&E) research system. The availability and condition of research 
facilities at these institutions influence the ability ot scientists and engineers 
to conduct research and train future scientists. Numerous Congressional 
committees have expressed concerns about the quality of these facilities and 
costs of maintaining them. Hearings held in both House and Senate 
committees on science and technology in the mid-1980s led to the conclusion 
that the condition of these facilities posed a "serious and ongoing 
problem . . . However, insufficient information existed to assess the extent 
of the problem. 

Recognizing the need for information on the amount and quality of S&E 
research space, Congress mandated that the National Science Foundation 
(NSF) gather this information and report it to Congress: 

The National Science Foundation is authorized to design, establish, 
and maintain a data collection and analysis capability in the 
Foundation for the purpose of identifying and assessing the research 
facilities needs of universities and colleges. The needs of universities 
by major field of science and engineering, for construction and 
modernization of research laboratories, including fixed equipment 
and major research equipment, shall be documented. University 
expenditures for the construction and modernization of research 
facilities, the sources of funds, and other appropriate data shall be 
collected and analyzed. The Foundation, in conjunction with other 
appropriate Federal agencies, shall report the results to the Congress. 

; The first report shall be submitted to the Congress by September 1, 

! 1986 (42 U.S.C. 1886). 

Since 1986, NSF has collected data on a biennial basis to address these 
concerns of Congress. The first studv, a "quick response" survey, provided 
limited data regarding S&E facilities issues. In 1988, 1990, 1992, and 1994, 
full-scale surveys have provided considerable information about the nation's 
academic research facilities. 
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The Survey and its Design 



The 1994 Survey of Scientific and Engineering Research Facilities at Universities 
and Colleges, like earlier efforts, collected data on the amount of S&E research 
space in the nation's higher education institutions, the adequacy and condition of 
this space, the extent to which universities and colleges were constructing 
facilities and repairing/renovating space, and the funding of this activity. In 
addition, the 1994 survey gathered for the first time information about unfunded 
and deferred capital projects for S&E research facilities. 

The sample for the 1994 survey was designed to provide efficient and unbiased 
estimates of the amount of S&E research space in universities and colleges and to 
retain, as much as possible, comparability with the 1992 sampling procedures. 
This sample represented a universe of 565 institutions with more than $50,000 in 
research and development (R&D) as well as Historically Black Colleges and 
Universities (HBCUs) with any R&D expenditures. 

As was the case in previous years, most institutions in the sample were selected 
with a probability proportional to the square root of their R&D expenditures in 
thousands. (See Appendix A, Technical Notes, for a more complete discussion of 
sampling procedures.) The final sample of 309 universities and colleges, which 
represented the universe of 565, included the following: 

♦ All of the top 100 universities and colleges in terms of R&D expenditures 
(n = 100); 

♦ Other public doctorate-granting universities (n = 50); 

♦ Other private doctorate-granting universities (n = 35); 

♦ Public nondoctorate-granting institutions (n=72); and 

♦ Private nond^, ^.rate-granting institutions (n = 52). 

The sample of HBl/_ * ^ r as distributed among the 309 universities and colleges. 
These 309 universities and colleges are described as research-performing 
institutions throughout the report. 

The 1994 survey was mailed to all sampled institutions in the fall of 1993. 
Extensive telephone follow-up was used to elicit a high response rate and to 
resolve questions regarding responses. Sampled institutions that had participated 
in the 1992 survey were also sent a computer-generated "facsimile" of their 
previous responses. Overall, 93 percent of all universities and colleges sampled 
completed the survey, an increase from 89 percent in the 1992 survey. 
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The Report 



The 1994 report has been reformatted to help readers obtain answers to a 
number of key policy concerns. Each chapter contains the following sections: 

♦ Highlights, a summary of key findings; 

♦ Context, the rationale and background for the data presented in the chapter; 

♦ The Survey Question(s) , a description of the question or questions around 
which the chapter is focused; 

♦ Data Considerations, a presentation of data limitations or interpretations; 
and 

♦ Findirigs, tables, graphs, and text that address questions frequently posed 
about S&E research facilities. 

This report provides information presented in previous reports, particularly data 
pertaining to trends in the amount, condition, capital activity, and funding of S&E 
research space, as well as a profile of HBCUs. In addition, the 1994 report 
includes a chapter on deferred and unfunded construction and repair/renovation 
projects as well as a profile of institutions that are predominantly undergraduate 
in orientation. Although information on animal care facilities was presented as a 
separate chapter in previous reports, this information is incorporated into 
individual chapters in the current report. 

In most chapters, differences among types of institutions and S&E fields are 
presented. Throughout the report, type of institution refers to the following 
categories: 

♦ Doctorate-granting, which includes 

• The top 100 institutions in R&D expenditures 

• The other doctorate-granting institutions not in the top 100 

♦ Nondoctorate-granting 

Fifteen percent of the HBCU institutions are doctorate-granting; 85 percent are 
classified as nondoctorate-granting. Throughout this report, HBCUs are included 
in the data of their appropriate institution type except in Chapter 7, which 
focuses on predominantly undergraduate institutions. In this chapter, 
nondoctorate HBCU data are reported separately. 

For this survey and report, the S&E fields include the following: engineering; 
physical sciences; environmental sciences; mathematics; computer sciences; 
agricultural sciences; biological sciences, both in universities and colleges and in 
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medical schools; medical sciences, both in universities and colleges and in medicai 
schools; psychology; social sciences; and other sciences, not elsewhere classified. 

Chapter 1 presents findings on the amount of research space available in S&E 
fields at research-performing institutions, currently and over time. Chapter 2 
examines the adequacy of the amount of S&E research space as well as its 
condition as assessed by the institutions. Chapter 3 provides information on the 
costs in constant and current dollars of constructing facilities and repairing/ 
renovating S&E research facilities. The sources of funds for these capital projects 
are presented in Chapter 4. 

Chapter 5, new to the 1994 report, examines deferred and unfunded 
construction and repair/renovation projects. Chapter 6 provides a profile of 
HBCUs, and Chapter 7, also new to this report, profiles institutions that are 
predominantly undergraduate in their focus. 

Several appendices provide interested readers with more detailed information. 
Appendix A, Technical Notes, presents additional material about the study design 
and methodology. Appendix B includes a list of sampled institutions. 
Appendix C contains the survey instrument. Appendix D lists references. 

A second volume, Statistical Tables, contains detailed statistical information. 
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Highlights . . . 



In 1994, the nation's research-performing academic 
institutions devoted a total of 282 million net assignable 
square feet (NASF) to science and engineering (S&E) 
fields. This total included space used for instruction as 
well as space used for research. Of the 282 million NASF ; 
research occupied 127 million NASF. 

As in prior years, the top 100 institutions in research and 
development (R&D) expenditures had the largest share of 
S&E research space. Of the 127 million NASF that was 
devoted to S&E research, the top 100 institutions had 
91 million NASF, or 72 percent. 

The amount of S&E research space increased steadily, from 
112 million NASF in 1988 to 127 million NASF in 1994. 
This increase amounts to about 2 percent a year, with most 
of the growth occurring at the top 100 research 
institutions. 
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Context 



To understand the research facility needs of universities and colleges, it is 
necessary to know how much research space scientists and engineers in U.S. 
universities and colleges currently use. Has the amount of space increased or 
decreased over time? What are the trends for particular types of institutions? 
What are the trends for particular fields? Do different S&E fields require 
different amounts of space? This chapter addresses these issues. The next 
chapter will address whether the amount of research space is adequate and 
whether the condition of the space is sufficient for conducting competitive 
research. 



The Survey Questions 

This chapter discusses the information reported in Item la and Item lb of the 
survey. (See Appendix C.) 

For each S&E field individually, and for all S&E fields combined, Item la collects 
data in units of NASF on 

♦ Instructional and Research NASF. This is total space; it includes space that 
is used for instruction and space that is used for research, and 

♦ Research NASF. This is space that is used for research; it does not include 
space that is used for instruction. 

Item la also asks for the total NASF for instruction and research for all non- 
science fields combined as well as a total for instruction and research NASF for 
both S&E and non-science fields. 

For all S&E fields combined, Item lb requests the amount of research NASF 
that is leased. 



Data Considerations 

"How much space do universities and colleges devote to S&E research? 
Although this question may appear to be straightforward, several issues 
complicate the response. 
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♦ Space may be used for more than one purpose or be shared by more than one 
J field. Examples include a laboratory that is used for research only part of 

the time or a building that is shared by two or more fields. For multi- 
purpose or shared space, the survey asks respondents to prorate the space. 
For example, if a laboratory is used for research 30 percent of the time, 
respondents should count 30 percent of the laboratory's NASF as research 
space. If mathematics and computer sciences both use th^ same 
laboratory, the NASF reported for each field should reflect the amount of 
space prorated by the amount of time that field uses the space. 

♦ Some fields require more space for research than others. For example, 
agricultural research requires considerably more space than mathematics 
research. Thus, a larger amount of research space in any field does not 
necessarily translate into sufficient research space for that field. 

♦ In the 1994 survey, research is defined more broadly than in the 19 n 2 
survey. However, this change in definition does not reflect a change in how 
institutions actually report S&E research space. The 1994 definition 

\ includes all research and development activities that are budgeted and 

accounted for. In some cases, it can also include departmental research 
not separately budgeted. In prior years, institutions were asked to exclude 
departmental research that was not a separate budget item. Conversations 
with respondents from earlier surveys revealed that some departmental 
research had been included; thus, the current definition of research reflects 
what institutions had been reporting all along. 

Findings 

How Much Space Was 
Available for S&E Research? 

i In 1994, the nation's 565 research-performing academic institutions had a total 
of 51 1 million NASF of instructional and research space in all academic fields. 
(See Table 1-1 on the following page.) S&E fields occupied 282 million NASF 

I of this total, and research space within the S&E fields comprised 127 million 
NASF. Other National Science Foundation (NSF) surveys show that S&E 
research spending grew by just under 9 percent per year and graduate 
enrollment increased by nearly 4 percent per year. 1 

1 National Science Foundation, Selected Data on Graduate Students and Post doctorates in Science and 
Engineering: Fall 1992, NSF 94-301 (Arlington, VA, 1994) and National Science Foundation, 
Academic Science and Engineering: R&D Expenditures, Fiscal Year 1991, NSF 93-308 (Washington, 
DC, 1993). 
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The top 100 institutions contained more space in all academic fields than all other 
types of institutions. Although the top 100 institutions made up 18 percent of 
the 565 research-performing universities and colleges, they accounted for 52 
percent of the space in all academic fields (265 million NASF). These top 100 
institutions had an even greater percentage of the total S&E research space, 
containing 72 percent of all S&E research space (Figure 1-1). The top 100 
institutions had 82 percent of the total academic R&D expenditures in 1991. 
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How Was S&E Space Utilized? 



In 1994, the total space devoted to S&E fields, including both instruction and 
research, comprised 55 percent of the total academic space at the nation's 
research-performing institutions (Table 1-2). 
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The ratio of S&E space to total academic space varied by the type of institution. 
The top 100 universities devoted 65 percent of all academic space to S&E. 
Nondoctorate-granting institutions used 35 percent of their total academic space 
for S&E fields. 

The percentage of S&E space that was used for research also varied. In the top 
100 institutions, 53 percent of their S&E space was devoted to research; in other 
doctorate-granting institutions, 38 percent of the S&E space was devoted to 
research; and nondoctorate-granting institutions devoted 17 percent of the S&E 
space to research. 

Has the Amount of S&E 
Research Space Increased? 

Since 1988, the amount of S&E research space has increased steadily, from 1 12 
million NASF in 1988 to 127 million in 1994. (See Table 1-3 on the following 
page.) These numbers represent a total increase of approximately 13 percent. 
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Most of this increase resulted from steady growth in research space at the top 100 
institutions. In 1988, these universities devoted 81 million NASF to research 
space; by 1994, research space had grown by 10 million NASF in the top 100 
universities, to 91 million NASF. Research space in other doctorate-granting 
institutions also increased between 1988 and 1994, from 27 million NASF to 31 
million NASF. Research space at nondoctorate-granting institutions remained 
constant (Figure 1-2). 



Figure 1-2. Total net assignable square teet (NASF) of science 
and engineering research space remains 
proportional h\ institution tvpe 
(NASF in millions! 

100 i ! 




1988 1990 1992 1994 



3 Top 1 00 I Other Doctorate-granting I Nondoctorate-granting 



SOURCE: National Science Foundation/SRS. 1994 Survey of Scientific 
and Engineering Research Facilities at Universities and Colleges 
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However, the average amount of S&E research space per institution has declined 
since 1992 (Table 1-4). This decline resulted solely from a decline in the average 
amount of research space in do'ctorate-granting institutions that are not in the top 
100. At these institutions, the average amount of S&E research space dropped 
from 154 thousand NASF in 1992 to 141 thousand NASF in 1994. During that 
same period, the average amount of research space at the top 100 institutions 
increased from 875 thousand to 910 thousand XASF. At nondoctorate-granting 
institutions, the average space increased slightly, from 20 thousand to 22 
thousand NASF. 



Libit* 1-4. i rends in I he .minimi <n -t u»nt v and iMimntvniM! u'mmm n *:i.u v 
\wr institution in in>titulion l\pe: l t, HH-l t * q 4 
Mi'.m 'vi .. ■ » t li'iti i >'r viuare reef in innu>amiv: 



Institution type 


1988 


7990 


7992 


7994 


Total 




222 


232 


225 


Doctorate-erantin^ 


i67 


380 


J99 


382 


lop 100 m research 


806 


817 


875 


910 


Other 


139 


153 


154 


141 


Nondoctorate-granting 


20 


22 


20 


22 



SOURCE; National Science Eoundation/SRS t 1 ( )94 surwv ot Scientific and Engineering Research Facilities at 
Universities and Colleges 



How Much S&E Space 
Was Leased? 

Some universities and colleges lease academic and research space. In 1994, 
research-performing universities and colleges leased 2 percent of their total S&E 
research space. (See Table 1-5 on the following page.) In 1994, the top 100 
institutions leased the highest percentage of their S&E research space, 4.9 
percent, continuing an upward trend from previous years. Other doctorate- 
granting institutions leased 2 percent of their total S&E research space, and 
nondoctorate-granting institutions leased less than 1 percent of their total S&E 
research space. 
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Table 1-5. Trends in percentage of leased science and engineering 
(S&E) research space by institution type: 1988-1994 
[Percentage of total S&E space that is leased) 



Institution type 



Total 

Doctorate-granting . 



Top 100 in research 
expenditures 



Other 

Nondoctorate-gianting . 



19H8 



3.4 
.3.5 

3.5 
3.4 
0.2 



1990 



3.1 
3.2 

3.2 
3.2 
0.3 



1992 



3.9 
4.0 

4.0 
4.0 
0.8 



1994 



2.0 
3.0 

4.9 
2.0 
0.6 



How Was Research Space 
Distributed Across S&E Fields? 



In 1994, more institutions had research space in the biological sciences (87 
percent) and the physical sciences (86 percent) than in any other S&E field. (See 
Table 1-6 on the following page.) In contrast, 20 percent of all research- 
performing universities and colleges had research space in the agricultural 
sciences. However, the total amount of NASF of research space in the 
agricultural sciences (20 million NASF) was greater than the total in either the 
physica sciences, the biological sciences, or medical sciences in medical schools 
(17 million NASF cachj. Conducting agricultural research, thus, appears to 
require a relatively large amount of space. 
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i I •♦>. / it'lHN itl lilt' iilllillfhl hi m u»n» I* illHJ I'llvIMH-tTinu 

fPMMrt n 'i).ttt' h\ lii'ld: 1«I88-I'N4 



Field 


Percentage of 


Net assignable square feet 




institutions with 
S&E research space 
in the field, 1994 


Total fin millions! 


As a percentage of total 
S&E research space 1 






1988 


1990 


1992 


1994 


1988 


1990 




1994 






112 


116 


122 


127 


100 


100 


100 


100 




51 


16 


17 


18 


2 1 


14 


15 


15 


16 


Physical sciences 


86 


16 


16 


16 


1 7 


14 


14 


13 


13 


f nvironmenijl 


52 


6 


6 






6 


5 


6 


6 




57 


1 


1 


1 


1 


1 


1 


1 


1 


Computer sc iences .... 


59 


1 


1 


2 




1 


1 


1 


1 


Agricultural 


20 


18 


21 


20 


20 


16 


18 


16 


16 


Biological sciences — 
other 


87 


16 


18 


17 


1 7 


14 


16 


14 


11 


Biological sciences- 
medical school 


24 


8 


9 


11 


1 1 


7 


6 


9 


8 


Medical sciences— 


41 


5 


5 


6 


6 


4 


4 


5 


5 


Medical scrc-nces-- 
mraical school 


1 1 


14 


1 5 


16 


1 " 


1 J 


13 


13 


n 


Psychology 


73 


3 


3 


J 


3 


3 


3 


3 


3 




66 


$ 


J 


3 


3 


3 


3 


3 


3 


Other 


12 


4 


2 


2 


2 


4 


2 


2 


2 



1 Percentages mav not total to one hundred due to rounding. 

SOURCE: National Science FoundatiorvSRS. 1^94 Survev of Scientific and Engineering Research Facilities at 
Universities and Colleges 



Between 1988 and 1994, most of the growth in S&E research space could be 
attributed to growth in a few fields. Engineering research spree grew the most, 
from 16 million NASF of research space in 1988 to 21 million NASF in 1994. 
Medical school space in the biological sciences and medical school space in the 
medical sciences each grew by 3 million NASF during this period. 
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The distribution of research across all S&E fields shows growth in the NASF 
devoted to engineering space. In 1988, engineering occupied 14 percent of all 
research space; by 1994, engineering occupied 16 percent of this space. The 
computer sciences and mathematics each occupied 1 percent of all research space 
in all survey years, the least of all S&E fields. 

The top 1 00 universities were more likely to have research space in every S&E 
field than other types of institutions. Among the top 100 institutions, 93 percent 
contained research space in the biological sciences outside of medical schools, and 
91 percent had research space in the physical sciences (Table 1-7). 2 



Table 1-7. Percentage of institutions with science and engineering research space 
by institution type and field: 1994 



Engineering 

Physical sciences . 

Environmental 
sciences 



Mathematics 

Computer sciences . 

Agricultural 
sciences 



Biological sciences- 
other 



Biological sciences- 
medical school 



Medical sciences- 
other 



Medical sciences- 
medical school 



Psychology 

Social sciences . 



ToUl , 



51 
86 

52 
57 
59 

20 

87 

24 

41 

22 
73 
66 



institution type 



Top 1 00 in ' 

research 
expenditures 



87 
91 

81 
82 
74 

41 

93 

60 

67 

66 
84 
89 



Other 



56 
82 

54 
57 
60 

13 

84 

32 

46 

26 
75 
65 



33 
87 

38 
46 
52 

18 

86 



25 

0 
66 
57 



l 0 n^L N S n £,^T f ° UndaVMS - ' 994 S »™y °< and £ n g ,neenn g Nearer, M a, 
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How Much Space Was Devoted 
to Facilities for Laboratory Animals? 



Scientific research in several fields relies on animals. Federal laws and regulations 
have been instituted to protect animals used in research and to ensure that the 
space in which they are kept is adequate (42 U.S.C. 289d and 9 CFR Part 3). 

Eighty-seven percent of all research-performing universities and colleges had 
laboratory animal facilities. Doctorate-granting institutions w r ere more likely to 
have such facilities than were nondoctorate-granting institutions, 95 percent and 
77 percent respectively (Table 1-8). 



' .bio 1 H. Vmount .inrl distribution nt vp,i< i» t'»r 1 5H>r.ttor\ .imm.il Utilities 
:>\ institution tvpc: i'<*M 



institution type 


institutions with 
laboratory animal 
facilities 


Total space in laboratory 
animal facilities 


Research space in 
laboratory animal facilities 




Number 


Percentage 
of 

institutions 


Net 
assignable 
square feet 
(NASF) in 
millions 


Percentage 
of total 
NASF 


NASF in "J 
millions.*: 


. Percentage 
':■ of NASF 


Total 


493 


87 


11.3 


100 


8.6 


76 


Doctorate- 
grrnting 


304 


95 


10.6 


94 


8.3 


78 


Top 100 in research 
expenditures , 


96 


96 


7.8 


69 


6.4 


82 


Other 


208 


95 


2.7 


24 


1.9 


70 


Nondoctorate- 
granting 


190 


77 


0.8 


7 


0.4 


50 



SOURCE: Vat/ona/ Science Eoundation/SRS, 1994 Survey of Scientific and Engineering Research Facilities at 
Universities and Colleges 



In 1994, research-performing universities and colleges devoted approximately 
1 1.3 million NASF to laboratory animal facilities; of this total space, 
approximately 8.6 million NASF, or 76 percent was used for research. 
Doctorate-granting universities contained 10.6 million NASF, or 94 percent of 
the total animal laboratory space. These institutions used 78 percent of 
laboratory animal space for research. Nondoctorate-granting institutions had 7 
percent of the total laboratory animal space and devoted 50 percent of it to 
research. 
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Chapter 2 



Adequacy Highlights 
and 

Condition 
of Research 



♦ Forty percent or more of all research-performing 

institutions indicated inadequate amounts ot science and 
engineering (S&E) research space in engineering, the 
physical sciences/ the biological sciences outside of medical 
schools, and the medical sciences in medical schools. 



♦ The top 100 institutions in terms of research and 
^H3fP development (R&D) expenditures were more likely to 
O yJCX\^\Z report inadequate amounts of S&E research space than 

other types of research-performing institutions, 

♦ Twenty-six percent of the S&E research space at research- 
performing institutions was considered to be \ , . suitable 
for use in the most scientifically sophisticated research." 

♦ A combined total of 1 7 percent of the S&E research space 
at research-performing institutions was rated as needing 
either major repair/renovation or replacement. 
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Context 



! The amount of S&E research space at research-performing universities and 

j colleges increased steadily between 1988 and 1994, particularly within the top 

i 100 universities. Growth in the amount of S&E research space does not 

! necessarily mean, however, that enough space exists to meet research needs in all 

, S&E fields; nor does it mean that the condition of existing space is suitable for 

! conducting competitive research. This chapter examines assessments, both 
currently and over time, of the amount of S&E research space and its condition. 

The Survey Questions 

j Amount of Research Space 

• Respondents were asked to rate the amount of research space in each field by 
; choosing one of the following: 

; A Adequate amount; sufficient to support all the needs of your research in the 
field; 

• B Generally adequate amount; sufficient to support most of your research 
needs in the field but may have some limitations; 

: C Inadequate amount; not sufficient to support the needs of your research in 
the field; 

D Nonexistent space but needed; or 

i 

E Not applicable or not needed. 

(See Item 2 of the survey in Appendix C.) 

, In this report, inadequate space is defined as either category C, inadequate 
amount, or category D ; nonexistent space but needed. 

Condition of Research Space 

For each field, institutional respondents reported the percentage of space falling 
into one of the following categories: 

A Suitable for use in the most highly developed and scientifically 
sophisticated research in the field; 

| B Effective for most purposes but not applicable to category A; 

! C Effective for some purposes but in need of limited renovation or repair; 
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D Requires major repair or renovation to be used effectively; 



E Requires replacement; or 

NA Not applicable or no research space in this field. 
(See Item 3 of the survey in Appendix C.J 

To determine the overall amount and percentage of space that was rated in each 
of the above-listed categories, the amount of research space in each field 
(reported in Item la) was multiplied by the percentage of space reported in each 
of the above categories and totaled across fields. For example, if a university had 
1,000 net assignable square feet (NASF) of research space in environmental 
sciences and 20 percent of this space "requires replacement," 200 NASF 
(1,000 x .20) was considered to require replacement. These calculations were 
performed for each field and each institution and summed to provide the total 
amount of space meeting each condition. The amount of space meeting each 
condition was then divided by the total research NASF to provide an overall 
percentage. 



Data Considerations 

The survey measures both the adequacy of the amount of S&E research space 
and the condition of this space in each S&E field. Responses are based on the 
assessments of a variety of different individuals, including the survey coordinator 
at the institution, deans, and other administrators. The two questions gathering 
information about the adequacy of the amount of research space and its 
condition thus elicit more subjective responses than do other survey items. 
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Findings 



Was the Amount of S&E 
Research Space Sufficient for 
Current Research Programs? 



Universities and colleges were more likely to rate research space as inadequate in 
some S&E fields than in others. Forty percent or more of all institutions 
indicated inadequate amounts of S&E research space in engineering, the physical 
sciences, the biological sciences outside of medical schools, and the medical 
sciences in medical schools (Table 2- 1 ) . 



Table 2-1. Percentage of institutions reporting inadequate amounts of science and engineering 



Field 


Total 


Institution type 






Doctorate-granting 


Nondoaorate- 
granting 






Top 100 in research 
expenditures 


Other 




Engineering 


40 


55 


35 


35 


Physical sciences 


41 


51 


46 


32 


Environmental 
sciences 


33 


41 


34 


27 


Mathematics 


28 


32 


19 


35 


Computer sciences .... 


36 


43 


30 


39 


Agricultural 
sciences 


30 


37 


29 


24 


Biological sciences- 
other 


40 


51 


32 


38 


Biological sciences- 
medical school 


37 


49 


24 




Medical sciences- 
other 


38 


43 


41 


30 


Medical sciences- 
medical school 


44 


55 


35 




Psychology 


31 


31 


25 


37 


Social sciences 


29 


38 


26 


27 



Page 2-4 



ERIC 



KEY: - Number of institutions less than 5; included in total. 

SOURCE: National Science Foundation/SRS, 1994 Survey of Scientific and Engineering Research Facilities at 
Universities and Colleges 
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The top 100 institutions had considerably more S&E research space than any 
other type of institution (see Table 1-1 , page 1-4); and they were generally more 
likely to indicate that the existing amount of S&E research space was inadequate. 
The two exceptions were in mathematics and psychology, fields in which more 
nondoctorate-granting than doctorate-granting institutions rated S&E research 
space as inadequate. 

In four fields, over half of the top 100 institutions reported inadequate amounts 
of S&E research space: engineering (55 percent); the medical sciences in medical 
schools (55 percent); the physical sciences (51 percent); and the biological 
sciences outside of medical schools (51 percent). 



What Was the Condition 
of S&E Research Space? 

Of the S&E research space at institutions (see Table 1-1, page 1-4), 26 percent 
(33 million NASF) of the S&E research space at universities and colleges was 
rated "suitable for use in the most scientifically sophisticated research." Twenty- 
seven percent of the S&E research space at both categories of doctorate-granting 
institutions was rated this way, and 16 percent of the S&E research space at 
nondoctorate-granting institutions was rated this way (Table 2-2). 



..Ill- - .. 


wllll.. MI1.ll .i-H 


ssnuMit ni nuauh tonnitinn m 


-i tone v "ul i»n 


mnoerinc 








t n iiiliox h\ in 


oitulion l\pe: 








Institution type 


Suitable for 
use in most 
scientifically 
sophisticated 
research 


Effective for 
most uses, 
but not most 
sophisticated 


Needs 
limited 
repair/ 
renovation 


Requires 
major repair/ 
renovation 


Requires 
replacement 


Total 


Total 


26 


33 


23 


13 


4 


100 


Doctorate- 
granting 


27 


32 


23 


13 


4 


100 


Top 100 in research 
expenditures 


27 


32 


23 


13 


5 


100 


Other 


27 


35 


23 


12 


2 


100 


Nondoctorate- 
granting 


16 


42 


26 


14 


2 


100 



SOURCE: \ational Science toundation/SRS, 1994 Sur\ev of Scientific and Engineering Research Facilities at 
Universities and Colleges 
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i Universities and colleges classified a total of 1 7 percent of their S&E research 
| space as needing either major repair/renovation (13 percent) or replacement (4 
i percent). There was general consistency among institutions in the percentage of 
I S&E research space assessed as needing major repair/ renovation or replacement, 
i A total of 18 percent of the S&E research space at the top 100 institutions was 

rated as needing major repair/renovation or replacement; a total of 14 percent of 
j the S&E research space at other doctorate-granting institutions and a total of 16 

percent at nondoctorate-granting institutions were rated as needing major repair/ 

renovation or replacement. 

These similar percentages, however, mask large differences in the actual amounts 
of space rated as needing major repair/ renovation or replacement. The 18 
percent of all S&E research space that the top 100 institutions rated in this way 

! represented 16.4 million NASF in 1994; the 16 percent of S&E research space 
that the nondoctorate-granting institutions rated this way represented 800 

; thousand NASF. In total, 21.6 million NASF in research-performing institutions 
needed major repair/renovation or replacement. 



In 1994, a higher percentage of the total S&E research space in the agricultural 
sciences, 22 percent, needed major repair/renovation or replacement than any 
other field. (See Table 2-3 on the following page.) While 20 percent of all 
research-performing colleges and universities had agricultural research space, this 
field accounted for a large share of S&E research space, 20 million NASF. (See 
Table 1-6, page 1-9.) Thus, this relatively large need was concentrated in a small 
number of institutions. 



What Percentage of the 
Total Amount of Research Space 
in Each Field Required Either 
Repair/Renovation or Replacement? 
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1988 


1990 


1992* ^ 


f£ 4 




14 


1 5 


13 


15 




18 


17 


15 


18 




15 


15 


12 


19 




6 


8 


5 


6 




16 


8 




6 




20 


22 


26 


22 




> 5 




1 5 


19 


Biological sciences— medical school 


n 


13 


15 


15 


Medical sciences— other 


15 




1 7 




Medical sciences— medical school 


17 


13 


17 


17 




12 


i 2 


10 


13 




11 


10 


13 


1 1 



1 Includes both "requires major repair or renovation" and "requires replacement." 

SOURCE: National Science Foundation/SRS. 1 994 Survey oi Scientific and Engineering Research Facilities at 
Universities and Colleges 



In addition to agricultural sciences (22 percent), fields in which 15 percent or 
more of the total S&E research space needed major repair/renovation or 
replacement included the following: engineering (15 percent); the physical 
sciences (18 percent); the environmental sciences (19 percent); the biological 
sciences, both in medical schools (15 percent) and outside of medical schools (19 
percent); and the medical sciences, both within and outside of medical schools 
(17 percent for each). At this point, there are no evident trends in repair/ 
renovation needs across S&E fields. 

What Was the Condition 

of Facilities for Laboratory Animals? 

Across all research-performing universities and colleges, 84 percent of the 
research NASF for animal facilities met government regulations. Seven percent 
needed major repair/renovation or replacement in order to meet these standards. 
There was very little variation across institutions in the percentage of laboratory 
animal space that either met or did not meet government regulations. (See Table 
2-4 on the following page.) 
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Table 2-4. Percentage of animal care research space meeting government 
regulations by institutional type: 19941 



Institution type 



Total 

Doctorate-granting 

Top 100 in research 
expenditures 



Other , 



Nondoctorate- 
granting 



Fully meets 
government regulations 



Needs limited 
repair/renovation to 
meet government 
regulations 



84 
84 

83 
87 

88 



9 

10 

11 
6 



Needs major 
repair/renovation to 
meet government 
regulations 



7 
7 

7 
7 



! Percentages may not total to 100 due to rounding. 
SSS£r ' 994 Survey of Scientific and Engineering Research ^ 
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Chapter 3 



New Con- 
struction 
and Repair/ 
Renovation 



Highlights 



♦ In fiscal years 1992-1993, expenditures on projects to 
construct science and engineering (S&E) research space in 
research-performing universities and colleges totaled 
$2 ; 812 million. This amount represents a decline of $290 
million in constant dollars (that is, adjusted for inflation) 
from the previous two fiscal years. This amount also 
represents the first decline in construction spending since 
the National Science Foundation (NSF) began collecting 
data on S&E research facilities in 1986. 

♦ Expenditures on projects to repair/renovate S&E research 
space also declined from fiscal years 1990-1991 levels. In 
fiscal years 1992-1993, research-performing universities 
and colleges spent $837 million to repair/renovate S&E 
research space. In fiscal years 1990-1991, these 
institutions spent $861 million (in constant dollars). This 
overall decline resulted f rom a drop in the amount spent 
on such projects by the top 100 institutions in research 
and development (R&D) expenditures. 

♦ In fiscal years 1992-1993, the biological sciences and the 
medical sciences accounted for over half of all 
construction dollars as well as repair/renovation dollars 
spent for S&E research facilities. 

♦ Fifty-five percent of all research-performing universities 
and colleges were either constructing S&E research 
facilities or repairing/renovating their S&E research space 
during fiscal years 1992-1993. 
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Context 

Studies of higher education institutions have noted the declining state of the 
physical facilities across university and college campuses. (See Appendix D, 
References, for more detailed information.) Budgetary constraints have forced 
many institutions to defer construction of facilities and maintenance of older 
buildings. As a result, many of these institutions now have less than satisfactory 
academic and research space. Furthermore, changes in technology that have 
altered the way in which research is conducted and students are trained in S&E 
fields have put additional pressures on the nation's u-iversities and colleges to 
update and replace buildings. This chapter examines the extent to which 
research-performing universities and colleges are constructing S&E research 
facilities and repairing/renovating S&E research space. 



The Survey Questions 

Institutions were asked to estimate the research-related cost and space for 
construction and repair/renovation projects begun during fiscal years 1992-1993 
and to make the same estimates for projects planned for fiscal years 1994-1995. 
Project start was defined as the institution's fiscal year in which actual 
construction or repair/renovation work began or was expected to begin. In the 
case of multiyear projects, total project costs were allocated to the fiscal year in 
which the construction or repair/renovation actually began, 

The reported costs, defined as the cost to complete a project, included planning, 
construction, and fixed equipment. Projects over $100,000 and under $100,000 
were reported separately. If a project was to serve both research and nonres'earch 
purposes, the construction costs and space estimates were to be prorated to 
reflect the research-related portion of the cost. (See Item 4a and Item 7 of the 
survey in Appendix C.) 



Data Considerations 

Data reported in this chapter reflect the extent of construction and repair/ 
renovation activity underway in fiscal years 1992-1993. Tables that report 
expenditures or costs over time are presented in constant and current dollars but 
discussed only in terms of 1993 constant dollars. Constant dollars are "inflation 
adjusted" dollars and compensate for variations in the purchasing power of the 
dollar over time. Constant dollars thus adjust for the fact that what $100 will 
buy today is not the same as what $100 would purchase ten years ago or even on< 
year ago. 
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The specific deflator used in this chapter is the Bureau of the Census' Composite 
Fixed-Weighted Price Index for Construction which more closely tracks inflation 
within the construction industry than a more general index does. The fixed- 
weighted price index reflects changes in prices and remains unaffected by changes 
in the mix of construction projects during any given year. (See Appendix A, 
Technical Notes, for further discussion of the price index.) 

Previous reports presented trends in current dollars; however, comparisons in 
current dollars tend to overstate increases in spending over time because more 
current dollars are needed to buy the same products each year. In this report, 
trends are reported in constant dollars.and provide a more accurate picture of 
expenditure trends. 

Throughout this chapter, as well as the rest of the report, the term "capital 
projects" refers to either construction projects or repair/renovation activities. 
Construction always refers to building facilities that currently do not exist; repair/ 
renovation implies remodeling or restoring existing facilities. 

Findings 

How Much Did Institutions Spend 
on Construction and 
Repair/Renovation Projects? 

In fiscal years 1992-1993, expenditures for S&E research space construction 
projects in research-performing institutions totaled $2,812 million. This amount 
represented a decline of $290 million from the previous two fiscal years. This 
amount also represented the first decline in construction spending since NSF 
began collecting data on S&E research facilities. (See Table 3-1 and Table 3-2 on 
the following page.) 
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Table 3-1. Trends in expenditures to construct science and engineering 
research facilities by institution type: 1986-1995 
[Constant 1993 dollars in millions] 1 



Institution type 



Total 

Doctorate granting . 



Top 100 in research 
expenditures 



Other 



Nondoctorate- 
granting 



7986-1987 



2,377 
2,188 

1,853 
334 

189 



1988-1989 



2,659 
2,498 

1,681 
817 

162 



1990-1991 



3,102 
2,967 

2,107 
861 

133 



1992-1993 



2,812 
.2,720 

2,029 
69! 

92 



1. >94-1995 
(Planned) 



3,020 
2,890 

2,389 
501 

130 



r C ^w * hl^o 3Ve !T ? djUSted t0 1 " 3 COnStant d0,,ars usin & the Bureau of tne Onsus' Composite 
Fixed-Weighted Price Index for Construction. 

Unties alid Co' Se^T f ° Unda "'° n/SRS ' '" 4 °< Scienlific * nd peering Research Facilities at 



Table 3-2. Trends in expenditures to construct science and engineering 
research facilities by institution type: 1986-1995 
[Current dollars in millions! 



Institution type 


1986-1987 


1988-1989 


1990-1991 


1992-1993 


1994-1995 
(Planned) 


Total 


2,051 


2,464 


2,976 


2,812 


3,020 


Doctorate-granting 


1,888 


2,3 ! 5 


2,847 


2,720 


2,890 


Top 1 00 in research 












expenditures 


1,599 


1,558 


2,022 


2,029 


2,389 


Other 


288 


757 


826 


691 


501 


Nondoctorate- 














163 


150 


128 


92 


130 



Universities and Colleges 



All types of institutions experienced decreases in construction spending in 
constant dollars. However, in relative terms, the top 100 experienced the 
smallest decrease, a 4 percent decline from $2,107 million in fiscal years 
1990-1991 to $2,029 million in fiscal years 1992-1993, while the nondoctorate- 
granting institutions experienced the largest decrease, 31 percent from$133 
million to $92 million during the same period. (See Figure 3-1 on the following 
page.) " 6 
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Figure 3 



3-1. Dollars for construction projects for science and engineering research space 
declined since fiscal years 1990-1991 
[Constant 1993 dollars in millions] 



o 
□ 



$2,029 
■ million 




All 
Institutions 



$861 




million 


$691 




million 







Other Doctorate- Nondoctorate 
granting -granting 



[M 1990-1991 Q] 1992-1993 



SOURCE : National Science Foundation/SRS, 1 994 Survey of Scientific and Engineer- 
mg Research Facilities at Universities and Colleges 



Expenditures for repair/renovation projects costing over $100,000 also declined 
from fiscal years 1990-1991 levels. In fiscal years 1992-1993, research- 
performing universities and colleges spent $837 million to repair/renovate S&E 
research space. In fiscal years 1990-1991, these institutions spent $861 million 

2in 0Ve ,, dedine reSulted fr0m 3 dr °P in what the to P 100 institutions spent: 
3.660 million in fiscal years 1990-1991 and $623 million in fiscal years 1992- 
1993. (See Table 3-3 and Table 3-4 on the following page ) 
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Table 3-3. Trends in expenditures for capital projects costing over $100,000 to repair/renovate science 
and engineering research facilities by institution type: 1986-1995 
[Constant 1993 dollars in millions] 1 



. Institution type 



. 1986-1987 



1988-1989 



;1 990-1 991 



1992-1993 i 



.1994-1995 
(Planned) 



Total 


971 


1,090 


861 


837 


978 


Doctorate-granting 


919 


1,056 


828 


803 


914 


Top 100 in research 
expenditures 


691 


521 


660 


623 


668 


Other 


228 


535 


168 


180 


246 


Nondoctorate- 


52 


32 


33 


34 


64 



r- j . 7 . ~ i«j v.unMam uuiku:, ubing ine oureau or me census Composite 

Fixed-Weighted Price index for Construction. 

SOURCE: National Science Foundation/SRS, 1994 Survey of Scientific and Engineering Research Facilities at 
Universities and Colleges 



Table 3-4. Trends in expenditures for capital projects costing over $100,000 to repair/renovate 
science and engineering research facilities by institution type: 1986-1995 



Institution type 


:% 1986^1987 


1988-19B9 


7990-7997 


1992-1993 


1994-1995 

.{Manned) 


Total 


838 


1,010 


826 


837 


978 


Doctorate-granting 


793 


979 


794 


803 


914 


Top 1 00 in research 
expenditures 


596 


483 


633 


623 


668 


Other 


197 


496 


161 


180 


246 


Nondoctorate- 


45 


30 


32 


34 


64 



Universities and Colleges 



Other doctorate-granting institutions spent approximately $12 million more in 
fiscal years 1992-1993 than in the two previous fiscal years to repair/renovate 
S&E research space, while the spending of nondoctorate-granting institutions 
remained stable. 

?! C Snn C !! t A Ure , S / 0r S&E feSearch fadlity re P ai r/renovation projects costing less than 
J 100,000 told a somewhat different story. Expenditures increased by two-thirds 

iqS ^u mil ! i0n in fiSCal yeafS 199 °- 1991 t0 5241 million in fiscal years 1992- 
1993. Other doctorate-granting institutions were the only type of institution that 
experienced a decline in these types of expenditures. (See Table 3-5 on the 
following page.) 
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Table i-5. Trends in expenditures tor science and engineering 
research facilities repair/renovation projects costing less 
than $100,000 by institution type: 1990-1993 



[Constant 1993 dollars in millions'] 




Institution type 


T990-7997 


7 992~ 1993 




152 


241 


Doctorate-granting 


147 


208 


Top 100 in research 


101 


179 




46 


29 


Nondoctorate- 


5 


33 



1 Current dollars have been adjusted to 1993 constant dollars using the Bureau of the Census* Composite 
Fixed-Weighted Price Index for Construction. 

SOURCE: National Science toundation/SRS. J 994 Survey of Scientific and Engineering Research Facilities at 
Universities and Colleges 



How Much Did Institutions Spend 

on Construction and Repair/Renovation 

of S&E Research Space in Different Fields? 

; The biological sciences and the medical sciences accounted for over half of all 
; construction dollars spent by research-performing universities and colleges in 
I fiscal years 1992-1993. (See Table 3-6 on the following page.) Overall, 
! $2,812 million were spent; academic institutions spent $999 million to construct 
research space in the medical sciences and $633 million to construct research 
space in the biological sciences. Within each of these fields, the majority of the 
j construction dollars went to construction of medical facilities. 
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I ."ihk* Mi. 1 i*«niH in i'\»i»nciitiiri»s tnri.wit.il proiet t< to < onstru< t 
science and engineering researcn tacilities hv lield: lMHft-l** 1 *.! 
'Constant dollars in millions! 1 





7906-7907 


7900-7939 


7990-7997 


7992-799J 


1994-1995 
(Manned) 




2,377 


2,659 


3,102 


2,812 


3,020 


Engineering 


498 


419 


412 


286 


550 


Physical sciences 


211 


433 


448 


337 


364 


Environmental sciences 


66 


83 


177 


123 


55 




2 


9 


13 


10 


11 


Computer sciences 


71 


70 


42 


47 


83 


Agricultural sciences 


174 


164 


182 


210 


281 


Biological sciences 


537 


623 


867 


633 


676 


other 


376 


427 


470 


292 


277 


medical schools 


161 


195 


397 


J41 


399 


Medical sciences 


585 


698 


841 


V99 


813 


other 


235 


66 


157 


160 


177 


medical schools 


350 


633 


683 


839 


636 


Psychology : 


27 


27 


38 2 


16 


50 


Social sciences 


44 


52 




44 


66 


Other 


161 


76 


83 


103 


71 



' Current dollars have been adjusted to 1 993 constant dollars using the Bureau of the Census' Composite 
Fixed-Weighted Price Index for Construction. 



2 Psychology and social sciences were not differentiated in the questionnaire item tor the 1990-1991 period. 

SOURCE: National Science Foundation/SRS, 1994 Survey of Scientific and Engineering Research Facilities at 
Universities and Colleges 

Institutions spent the next largest amounts of money to construct research space 
in the physical sciences, $337 million, followed by engineering, $286 million, and 
the agricultural sciences, $210 million. The largest increase in spending for 
construction of S&E research space between fiscal years 1990-1991 and fiscal 
years 1992-1993 occurred within the medical sciences, from $841 million to 
$999 million. 

Most S&E fields experienced a decline in construction spending. Spending on 
engineering construction, for example, dropped from $412 millior in fiscal years 
1990-1991 to $286 million in fiscal years 1992-1993. Spending to construct 
research space in the physical sciences declined from $448 million to $337 
million. Despite the relatively high level of funding in fiscal years 1992-1993 to 
construct research space in the biological sciences, spending in this field dropped 
over $200 million, from $867 million in fiscal years 1990-1991 to $633 million in 
fiscal years 1992-1993. 
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Repair/renovation spending for research space across S&E fields demonstrated 
similar patterns. In fiscal years 1992-1993, research-performing institutions 
spent more to repair/renovate S&E research space in the medical sciences ($262 
million) and the biological sciences ($224 million) than in any other S&E field 
(Table 3-7). As was the case with construction, the majority of repair/renovation 
dollars within these two fields went to research space in medical schools. 



Table 3- 7 . Trends in expenditures tor capita! ormeiN to ren.in rrnoidte 
-cience and engineering research facilities b\ neld: H8h-i m J"> 
;Consiani 1 l »*M dollars m minion*;' 



Field 


1986-1987 


1988-1989 


7990-7997 


7992-7993 


1994-1995 * 

(SHwned) . 




9 7 1 


i r\on 

i .uyu 


ft A 1 


tjj/ 


v/o 




■ (> J 


$90 


85 


l J9 


I 52 


Physical sciences 


} 22 


178 


1 57 


134 


202 


Environmental sciences 


24 


19 


1 7 


31 


17 


Mathematics 


5 


12 


6 


2 


8 




20 


10 


22 


4 


23 


Agricultural sciences 


23 


25 


36 


14 


79 


Biological sciences 


261 


217 


2 70 


224 


226 




169 


136 


141 


108 


146 


medical schools 


90 


82 


128 


116 


80 




262 


200 


228 


262 


241 




60 


26 


55 


28 


39 




202 


174 


173 


234 


202 




16 


12 


32^ 


10 


12 




42 


9 




10 


14 




35 


18 


6 


7 


4 



1 Current dollars have been adjusted to 1993 constant dollars using the Bureau of the Census' Composite 
Fixed-Weighted Price Index tor Construction. 

2 Psychology and social sciences were not differentiated in the questionnaire item tor the 1990-1991 period. 

SOURCE: National Science Foundation>SRS. 1994 Survev oi Sc/entmc and Engineering Research Facilities at 
Universities and Colleges 
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Research-performing universities and colleges spent SI 39 million to repair/ 
renovate engineering research space and SI 34 million to repair/renovate research 
space in the physical sciences. In no other individual S&E field did repair/ 
renovation expenditures exceed $40 million. 

Some S&E fields experienced increases in spending to repair/renovate research 
space between fiscal years 1990-1991 and fiscal years 1992-1993, while others 
experienced declines. The largest increase occurred in engineering. Research- 
performing universities and colleges spent S85 million to repair/renovate research 
space in this field in fiscal years 1990-1991 and $139 million the following two 
fiscal years. Despite a large share of all repair/ renovation dollars, the biological 
sciences experienced the largest decrease, from S270 million in fiscal vears 
1990-1991 to $224 million in fiscal years 1992-1993. 

To What Extent Were 
Universities and Colleges 
Involved in Capital Projects? 



During fiscal years 1992-1993, 55 percent of all research-performing institutions 
undertook some type of S&E capital project costing over $100,000, either con- 
struction or repair/renovation (Table 3-8). Ninety-five percent of the top 100 
institutions began some type of capital project during this period. Fifty-seven 
percent of other doctorate-granting universities, and 35 percent of nondoctorate- 
granting institutions undertook such projects. 



f.ible Percentage of institutions (Joins construction nr reoair ronmation tn 
science «ind engineering research s {) ace In institution Kpe: MWi-W^M 



Institution type 


Percentage of 
institutions doing 

either 
construction or 
repair/renovation 


Percent doing 
construction 


Percent doing 
repair/ 
renovation 




55 


32 


46 


Doctorate-granting 


69 


44 


61 


Top 100 in research expenditures 


95 


79 


90 


Other 


57 


28 


48 


Nondoctorate-granting 


35 


15 


25 



SOURCE, \ational Science Foundation/SRS, J 994 S'urvev of Scientific and Engineering Research Facilities at 
Universities and Colleges 
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Regardless of the type of institution, universities and colleges were more likely to 
have begun repair/renovation projects than construction projects. Doctorate- 
granting institutions were more likely to have begun both repair/renovation and 
construction projects than were nondoctorate-granting institutions. 

Did Capital Project Activity 
Change over Time? 

Overall, the percentage of research-performing universities and colleges engaged 
in either the construction of S&E research space or the repair/renovation of S&E 
research space fluctuated somewhat over time. The level of construction activity 
in doctorate-granting universities increased between fiscal years 1986-1987 and 
fiscal years 1990-1991, but dropped considerably in fiscal years 1992-1993 
(Table 3-9). In fiscal years 1990-1991, 57 percent of all doctorace-granting 
universities began some type of construction project, but in fiscal years 1992- 
1993, 44 percent of these institutions began construction projects. This decrease 
can be accounted for by the rather sharp drop in the percentage of other 
doctorate-granting institutions (those not in the top 100) that began construction 
projects. In fiscal years 1990-1991, 45 percent of these institutions began 
construction projects; in fiscal years 1992-1993, 28 percent did so. 



Table 3-9. Trends in percentage of institutions starting capital projects to construct science 
and engineering research facilities by institution tvpe: 1980-1995 





V 


198S-1989 


1990-1991 


1992-1993 


1994-1995 
(Planned) 




37 


44 


37 


32 


30 


Doctorate granting 


47 


53 


57 


44 


43 


Top 100 in research 


72 


71 


81 


79 


80 




34 


44 


45 


28 


26 


Nondoctorate- 
granting 


25 


32 


12 


15 


14 



NOTE: As used here, capital projects are construction or repair/renovation projects with prorated costs or 
$1 00,000 or more tor affected research space. Percentages are based on number of institutions with some 
science and engineering research space. 

SOURCE: National Science Foundation/SRS, 1994 Survey of Scientific and Engineering Research Facilities at 
Universities and Colleges 
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For nondoctorate-granting institutions; the drop in construction project starts 
occurred between fiscal years 1988-1989 and fiscal years 1990-1991, a decline 
from 32 percent to 12 percent. 

Not only was there a decline in the percentage of institutions undertaking S&E 
research construction projects between fiscal years 1990-1991 and fiscal years 
1992-1993, but no increase was planned for fiscal years 1994-1995. 
(See Table 3-9.) In fiscal years 1992-1993, 32 percent of research-performing 
institutions constructed S&E research space; for fiscal years 1994-1995, 30 
percent planned to undertake construction projects. 1 

As construction activity dropped at other doctorate-granting institutions, repair/ 
renovation activity also dropped sharply at the same institutions. In fiscal years 
1988-1989 and fiscal years 1990-1991, 65 percent of other doctorate-granting 
institutions were repairing/renovating some S&E research space [Table 3-10). 



Table 3-10. Trends in percentage of institutions starting capital projects to repair/renovate 
science and engineering research facilities by institution type: 1986-1995 



Field 


1986-1987 


1988-1989 


7990-7997 


7992-7995 


7994-7995 
(Planned) 


Total 


56 


48 


47 


46 


41 


Doctorate-granting 


78 


71 


74 


61 


57 


Top 100 in research 
expenditures 


96 


85 


91 


90 


78 


Other 


44 


63 


65 


48 


47 


Nondoctorate- 


28 


20 


14 


25 


20 



NOTE: As used here, capital projects are construction or repair/renovation projects with prorated costs of 
$100,000 or more for affected research space. Percentages are based on number of institutions with som« 
science and engineering research space. 



SOURCE: National Science Foundation/SRS, 7 994 Survey of Scientific and Engineering Research Facilities at 
Universities and Co//eges 



In fiscal years 1992-1993, 48 percent of the other doctorate-granting institutions 
were beginning to repair/renovate S&E research space. Planned repair/renovation 
projects to S&E research space for fiscal years 1994-1995 were also down from 
fiscal years 1992-1993. (See Table 3-10.) Forty-six percent of all institutions 
undertook repair/renovation projects to S&E research space in fiscal years 1992- 
1993; 41 percent planned such projects for fiscal years 1994-1995. 1 



A comparison of the levels of planned construction with actual activity across survey years reveals 
that actual construction activity was generally less than what institutions reportedly planned to 
undertake two years prior. Comparisons of planned and actual repair/renovation activity were more 
mixed. 
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In What Fields Were 

s 

Capita! Projects Undertaken? 



Both construction and repair/renovation projects were more likely to have 
occurred in certain S&E fields than others. This was the case for the most recent 
fiscal vears as well as in prior years. In fiscal years 1992-1993, one-third of the 
research-performing institutions with medical schools and with S&E space in the 
medical sciences began construction projects. In fiscal years 1992-1993, those 
institutions with research space in the agricultural sciences were also heavily 
engaged in constructing S&E facilities; 27 percent of these universities and 
colleges had such projects underway. Other S&E fields in which at least 10 
percent of research-performing institutions began construction projects in fiscal 
years 1992-1993 were engineering (17 percent); both the biological sciences 
outside of medical schools (10 percent) and those in medical schools 
(20 percent); and medical sciences outside of medical schools (11 percent) (Table 
3-11). 



I able vll. frenus in percentage ot institutions starting capital prn|t>it* to construct 
silence and engineering research facilities h\ held: 1^86- 149 > 











■■' ■ :.s™ 






37 


44 


37 


33 


32 




28 


".8 


16 


17 


18 


Physical sciences 


9 


15 


11 


9 


10 


Environmental sciences 


9 


6 


15 


9 


6 




1 


2 


4 


2 


2 


Computer sciences 


8 


6 


7 


4 


4 


Agricultural sciences 


38 


33 


30 


27 


23 


Biological sciences- 


9 


19 


10 


10 


8 


Biological sciences- 
medical school 


20 


26 


33 


20 


9 


Medical sciences- 


7 


5 


13 


1 1 


9 


Medical sciences- 
medical school 


32 


23 


41 


33 


29 


Psychology 


5 


3 


V 


2 


2 




5 


4 




3 


3 



" Psycnology and social sciences were not differentiated in the questionnaire items for the 1990-1991 period. 



NOTE: As used here, capital projects are construction or repair/renovation projects with prorated costs of 
$1 00,000 or more for affected research space. Percentages are based on number of institutions with some 
science and engineering research space. 

SOURCE: National Science Foundation/SRS, 7 994 Survey of Scientific and Engineering Research Facilities at 
Universities and Colleges 
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Repair/renovation projects to S&E research space were also most likely to have 
been started in the medical sciences within medical schools. Sixty-one percent of 
all research-performing universities and colleges that had research space in this 
held either repaired or renovated some portion of this research space. Medical 
schools were also active in repairing research space in the biological sciences 
(39 percent). At least one-fifth of research-performing universities and colleges 
repaired research space in engineering (30 percent); the physical sciences 
£Z percent); and the biological sciences outside of medical schools (22 percent! 
(Table 3-12). k r j 



Table 3-12. Trends in percentage of institutions starting capital projects to repair/renovate 
science and engineering research facilities by field: 1986-1995 



Field 



Total , 

Engineering 

Physical sciences 

Environmental sciences , 

Mathematics 

Computer sciences 

Agricultural sciences 



Biological sciences- 
other 



Biological sciences- 
medical school 



Medical sciences- 
other 



Medical sciences- 
medical school 



Psychology 

Social sciences . 



1986-J987 



56 

42 

22 

13 

8 

15 

33 

23 

45 

12 

54 
9 
8 



1988-1989 



1990-1991 



48 

37 
23 
9 
8 
5 

25 

24 

41 

12 

44 
4 

5 



47 
24 
22 
13 
4 

10 

27 

22 

46 

22 

62 
10 1 



1992-1993 199 f~M S 



45 

30 

22 

13 

2 

6 

18 

22 

39 

16 

61 
4 

5 



41 

23 
18 
9 
4 

5 

19 

21 

25 

17 

45 
4 

5 



■ Psychology and social sciences were not differentiated in the questionnaire items for the 1990-1991 period, 
iinn n^ S nr Sed h< 7' ^iT^ f 5 constructlon <* repair/renovation projects with prorated costs of 

^ies^t^ ^^ /5 * 5 ' 1994 ^ Scientific and En g ineerin g Keseard, Facilities at 
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Over time, for construction as well as repair/renovation activities, the level of 
activity by S&E field fluctuated, indicating that research-performing universities 
and colleges may focus efforts and resources on specific S&E fields in certain 
years. As an example, 28 percent of all academic institutions started projects to 
construct research space in engineering in fiscal years 1986-1987. In fiscal years 
1988-1989, 18 percent started construction p* ejects in this field, and the 
percentages were similar in fiscal years 1990-1991. (See Table 3-11.) Similarly, 
the percentage of institutions that started repair/renovation to agricultural 
research space declined from 27 percent in fiscal years 1990-1991 to 18 percent 
in fiscal years 1992-1993. (See Table 3-12.) 

The fields in which institutions planned to construct S&E research space or to 
repair/renovate space in fiscal years 1994-1995 were similar to those in which 
projects were undertaken in fiscal years 1992-1993. Universities with medical 
schools still planned to be active in constructing space (29 percent of these 
institutions had plans for such projects in fiscal years 1994-1995) and in 
repairing/renovating space (45 percent planned to undertake such projects). 



What Did Institutions Plan 
to Spend on Animal Facilities? 

Research-performing universities and colleges planned to spend over $294 million 
on construction and repair/renovation projects for laboratory animal facilities in 
fiscal years 1994-1995. Ninety-one percent of these planned expenditures, 
$266.5 million, were accounted for by the top 100 universities. Nondoctorate- 
granting universities planned to spend $1.7 million, or less than 1 percent of the 
total (Table 3-13). 



Table 3-13. Cost ot planned construction and repair renovation lor 
laboratory animal facilities bv institution type: 1994-1995 
[Dollars in millions) 



Institution type 


. Cost of planned construction 
>*.*. and repair/renovation 








294.2 




Doctorate-granting 




292.4 




Top 100 in research 




266.5 




Other 




25.9 




Nondoctorate- 




1.7 





SOURCE: National Science Foundation/SRS, 1994 Survey of Scientific and Engineering Research Facilities at 
Universities and Colleges 
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Chapter 4 



Funding of 
Research 
Facilities 
Projects 



Highlights 



For public universities and colleges, state and local 
government;; continued to be the largest single funding 
source of science and engineering (S&E) research facilities 
construction projects, contributing $930 million, or 
46 percent of all funQS for fiscal years 1992-1993. 

State and local governments also contributed 46 percent of 
all dollars for repairing/renovating S&E research facilities 
in public universities and colleges. Their contributions 
totaled $237 million in fiscal years 1992-1993. 



♦ For private universities and colleges, total institutional 
contributions (institutional funds, tax exempt bonds, and 
other debt) provided over half (54 percent) of the funds 
for construction projects for S&E research space in fiscal 
years 1992-1993. 



♦ Private universities and colleges also relied heavily on 
institutional contributions to fund S&E research repair/ 
renovation projects in fiscal years 1992-1993. Seventy- 
two percent of the total repair/ren ovation funding, $225 
million, came from these institutional contributions. 
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Context 



Although research-performing universities and colleges were involved in 
considerable capital project activity in fiscal years 1992-1993, both the 
construction of facilities and the repair/renovation of S&E research space declined 
somewhat from the previous two fiscal years. The amounts and relative 
proportions of money received from different funding sources varied over time, 
possibly reflecting changes in both the economy and the types of projects 
undertaken. This chapter examines how higher education institutions financed 
S&E capital projects between 1986 and 1993, with particular attention to 
declines in specific funding sources. 

The Survey Question 

Institutional respondents were asked to report funding sources for projects to 
construct S&E research facilities and to repair/renovate S&E research space. 
Respondents reported only the projects that cost over $100,000, These projects 
were to have begun in fiscal years 1992-1993. Possible sources included the 
Federal government, state or local governments, private donations, institutional 
funds, tax-exempt bonds, other debt financing, and other sources. (See Item 5 of 
the survey in Appendix C.) 

Data Considerations 

Institutions reported only on construction and repair/renovation projects that 
were for S&E research space and that exceeded $100,000. Within the seven 
funding categories provided on the survey, considerable diversity is possible. For 

, example, Federal funding can include specific facilities support programs 
administered by the National Science Foundation (NSF) and the National 

| Institutes of Health (NIH). Federal funding might also include non-peer- 
reviewed projects that are specified individually through Congressional legislation 

! rather than specific agency programs. There may be some overlap in the 

categories as well. For example, indirect costs included as institutional funds can 
come from Federal, state, and local governments. 

No information was gathered in the survey that distinguished indirect cost 
recovery from other institutional funding, such as the use of operating or 
endowment funds. 

In this report, all dollar figures for years prior to 1993 were adjusted using the 
Bureau of Census' Composite Fixed-" Veigh ted Price Index for Construction. 
This adjustment means that dollar figures presented in this report do not match 
the previous reports' figures, which were in current dollars. 
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Findings 



How Did Institutions 
Fund Capital Projects? 

Type of Institution 

For doctorate-granting institutions, the decline in combined costs for the 
construction of S&E research space and the repair/renovation of research space 
between fiscal years 1990-1991 and the following two fiscal years resulted from 
declines in nearly all funding categories (Table 4-1), Other debt and other 
funding sources increased, but the relative contribution of these two sources was 
small. 



Table 4-1. Trends in the sources of funding for capital projects to construct and repair/renovate 
science and engineering research facilities by institution type: 1986-1993 
[Constant 1993 dollars in millions] 1 



\.. Institution type 
. ;and time period 


Total, 


Government 


Private 
donations 


Institutional 
funds 


Tax- 
exempt 
bonds 


Others 
debt 


Other 
sources . 


Federal 


State/.' 
focal 


Doctorate-granting: 


















1986-1987 


3, 106 


\77 


1,033 


651 


712 


478 


8 


45 


1988-1989 


3,555 


426 


1,116 


490 


973 


421 


121 


6 


1990-1991 


3,795 


536 


1,225 


465 


768 


719 


45 


38 


1992-1993 


3,522 


499 


1,137 


363 


698 


695 


66 


64 


Nondoctorate-granting: 


















1986-1987 


241 


22 


139 


31 


5 


45 


0 


0 


1988-1989 


194 


19 


98 


63 


14 


0 


0 


0 


1990-1991 


167 


13 


26 


a 


14 


108 


0 


0 


1992-1993 


124 


16 


84 


ii 


7 


6 


0 


2 



1 Current dollars have been adjusted to 1 993 constant dollars using the Bureau of the Census' Composite 
Fixed-Weighted Price for Construction. 



SOURCE: National Science Foundation/SRS, 1994 Sur/ey of Scientific and Engineering Research Facilities at 
Universities and Colleges 
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For nondoctorate-granting institutions, combined construction and repair/ 
renovation expenses for projects involving S&E research space decreased steadily, 
in constant dollars, from fiscal years 1986-1987 to fiscal years 1992-1993. In 
fiscal years 1992-1993, nondoctorate-granting institutions spent $124 million for 
capital projects. Furthermore, nondoctorate-granting institutions spent about 
3 percent of what doctorate-granting universities did for these same types of 
projects. 

Although Federal support to doctorate-granting universities for capital projects 
' entailing S&E research space declined between fiscal years 1990-1991 and fiscal 
1 years 1992-1993, from $536 million to $499 million, the Federal government 

still provided these institutions with considerably more money than in either fiscal 

years 1986-1987 or fiscal years 1988-1989. (These dollar figures have been 

adjusted for inflation.) 

State and local government support to doctorate-granting institutions for S&E 
research space capital projects dropped slightly between fiscal years 1990-1991 
and fiscal years 1992-1993. For nondoctorate-granting institutions, funds from 
state and local governments increase/ 4 rom $26 million in fiscal years 1990-1991 
| to $84 minion in fiscal years 1992-1993. This amount was, nevertheless, 
| considerably below fiscal years 1986-1987 funding level of $139 million, 
t 

Institutional contributions to capital projects that involved S&E research space 
| occurred through institutional funds, tax-exempt bonds, and other debt. The 
j institutional contribution of doctorate-granting institutions to both construction 

and repair/renovation of S&E research space was considerably larger in both 

absolute dollars and relative contribution than that of nondoctorate-granting 
; institutions. Doctorate-granting institutions contributed 41 percent of all 

construction and repair/renovation dollars; nondoctorate-granting institutions 
j contributed 10 percent. 1 

I Control of Institution 

Because of the support that state governments provide public higher education 
institutions, the control of institutions is very relevant to discussions of who funds 
S capital projects involving S&E research space. State governments subsidize over 
j 1,600 universities and colleges in the United States, providing support for 
j operating expenses as well as capital projects. Private institutions, although 
greater in number, enroll fewer students and cannot rely on state and local 
j governments for capital funding as readily as public universities and colleges, 
i (See Figure 4-1 on the following page.) 



1 These percentages were calculated from data presented in Table 4-1. 
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Figure 4-1. Public and pn\ate institutions nave different uinuinu sources of 
capital projects tor construction and repair-renovation 01 
science and engineering research space: 1994 



Public 




08.5%) 



SOURCE: National Science Foundation/SRS, 1994 Survey of Scientific 
and Engineering Research Facilities at Universities and Colleges 

During fiscal years 1992-1993, public universities and colleges spent a total of 
$2,537 million on the construction and repair/renovation of S&E research space. 
(See Table 4-2 on the following page.) Since fiscal years 1988-1989, the amount 
spent on capital projects declined slightly, from $2,618 million to $2,573 million 
in fiscal years 1990-1991 to $2,537 million in fiscal years 1992-1993. 
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.,nie .■••nris m uw -nun »«s <>t vmriint* inf * .luitdi nmit't is tn < . mstruc I ,uui repair renovate 

t ;>nM«int J'* 11 \ J»>Uar> m millions 



Institution control 
and time period 


Total 


Government 


Private 
donations 


Institutional 
funds 


CACTI tfii 

bonds 


Other ; 
debt 


1 i 

Other 
sources 


Federal 


State/ 
local 


Public-. 


















'986-1987 


2,076 


61 


1,137 


318 


306 


250 


2 


0.2 


' 988-1 989 


2.618 


329 


1,151 


232 


"12 


174 


14 


1 


1990-1991 


2,573 


4 50 


1,087 


191 


422 


428 


8 


8 


^092-1993 


2.537 


360 


1.167 


1**8 


353 


446 


18 


15 


Private: 


















' °R6- '■ ^87 


1 273 


" 18 


*- 


164 


410 


274 




19 


^988-1989 


1.1 52 




62 


119 


275 


247 


99 


2 


•990-1991 


1,388 




164 


282 


.160 


199 


31 


28 


1992-1993 


1.110 


" 55 


54 


196 


352 


254 


48 


51 



" Current dollars have been adjusted to 1 993 constant dollars using the Bureau ot the Census' Composite 
Fixed-Weighted Price tor Construction. 

SOURCE: \ational Science Foundauon/SRS r 1994 Survey of Scientific and Engineering Research Facilities at 
Universities and Colleges 



During fiscal years 1992-1993, private universities and colleges spent $1,110 
million on construction and repair/ renovation projects involving S&E research 
space. Over the four time periods represented by the surveys, the amount spent 
on these activities fluctuated slightly from year to year. 

For public universities and colleges, state and local governments provided the 
largest share of funding for S&E research capital projects, $1 ,167 million. Funds 
from this source increased between fiscal years 1990-1991 and fiscal years 
1992-1993, from $1 ,087 million to $1,167 million. Funds from tax-exempt 
bonds also increased slightly during this period, from $428 million to $446 
million. 

For private universities and colleges in fiscal years 1992-1993, institutional 
contributions (a total of institutional funds, tax-exempt bonds, and other debt) 
provided the largest share of funding for capital projects entailing S&E research 
space, $654 million. Relative to both public institutions and to other funding 
sources, funds from state and local governments in fiscal years 1992-1993 were 
small, $54 million. Although the contribution of state and local governments in 
fiscal years 1992-1993 dropped sharply from the two previous fiscal years, fiscal 
years 1990-1991 contribution of $164 million should be viewed as an anomaly. 
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How Did Institutions Fund 
Construction Projects? 



Public Institutions 

As was the case in prior years, public universities and colleges relied heavily on 
state and local support for the construction of S&E research space in fiscal years 
1992-1993. For this period, state and local governments provided a total of $930 
million or 46 percent of all funds (Table 4-3). 



' ihlt' > i ivnas in !uihr< :-i-iMiimm> * >ur- t?s '.<i roti: u :.jr ; ,.n«irin lion 



Index 
and time period .. 




Government 


Private 
donations 


institutional 
■ 6mds 


Tax-' 1 




Jpitrce* 


Total 


federal 


State/ , 

7 /oca/'/' 


exempt-: 
u bonds ^ 


iB 




[Constant 1993 dollars in millions] 1 


Dollar contributions: 


















1986-1987 


1,570 


46 


874 


300 


126 


220 


2 


< 1 


1988-1989 


1,864 


296 


904 


208 


276 


166 


8 


1 


1990-1991 


2,105 


404 


843 


145 


281 


416 


8 


7 


1992-1993 


2,016 


326 


930 


153 


1 98 


390 


16 


3 




(Percentage of total funding] 


Relative contribution: 


















1986-1987 


100 


3 


56 


19 


8 


14 


< 1 


< 1 


1988-1989 


100 


16 


49 


11 


15 


9 


< 1 


< 1 


1990-1991 


100 


19 


40 


7 


13 


20 


< 1 


< 1 


1992-1993 


100 


16 


n6 


8 


10 


19 


1 


< 1 



















1 Current dollars have been adjusted to 1993 constant dollars using the Bureau of the Census' Composite 
Fixed-Weighted Price for Construction, 

SOURCE: National Science Foundation/SRS, 1 994 Survey of Scientific and Engineering Research Facilities at 
Universities and Colleges 



Federal funding of construction projects for S&E research space increased from a 
relative contribution of 3 percent in fiscal years 1986-1 987 to 16 percent in fiscal 
years 1992-1993. This increase occurred at a time when private support for S&E 
research construction at public universities and colleges declined from 19 percent 
to 8 percent. 
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For public universities and colleges, the institutional contribution (institutional 
funds, tax-exempt bonds, and other debt) to construction projects for S&E 
research space represented 30 percent of all construction dollars in fiscal years 
1992-1993. 

Private Institutions 

For fiscal years 1992-1993, tax-exempt bonds provided private universities and 
colleges with $230 million for the construction of S&E research facilities or 
29 percent of all construction funds (Table 4-4). Although this amount 
represented a decline from fiscal years 1990-1991 contribution of $343 million, 
tax-exempt bonds provided private institutions with considerably more funds in 
fiscal years 1992-1993 than in fiscal years 1986-1987. In fiscal years 
1986-1987, tax-exempt bonds provided $144 million (Table 4-4). 



Table 4-4. Trends in private institutions' sources ot funding lor construction 
of science and engineering research facilities: 1986-i'Wl 



index 
ami time period 




Government 


Private 
donations 


Institutional 
funds 


Tax- 


Other 
debt 


Other 
sources 


Total 


Federal 


State/ 
local 


exempt 
bonds 




[Constant 1993 doll irs in millions] 1 




Dollar contributions: 


















1986-1987 


807 


105 


29 


264 


210 


144 


1 


37 


1988-1989 


796 


84 


56 


287 


95 


179 


95 


< 1 


1990-1991 


996 


92 


153 


223 


129 


343 


29 


27 


1992-1993 


796 


133 


39 


149 


177 


230 


23 


46 




[Percentage of total funding) 


Relative contribution: 


















1986-1987 


100 


15 


4 


33 


26 


18 


< 1 


5 


1988-1989 


100 


11 


7 


36 


12 


22 


12 


< 1 


1990-1991 


100 


9 


15 


22 


13 


34 


3 


3 


1992-1993 


100 


17 


5 


19 


22 


29 


3 


6 



1 Current dollars have been adjusted to 1993 constant dollars using the Bureau of the Census' Composite 
Fixed-Weighted Price for Construction. 

SOURCE: National Science Foundation/SRS, 1994 Survey of Scientific and Engineering Research Facilities at 
Universities and Colleges 
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Total institutional contributions (institutional funds, tax-exempt bonds, and other 
debt) provided an increasing percentage of the total funding spent on the 
! construction of S&E research facilities. In fiscal years 1986-1987, institutional 
I contributions provided less than 45 percent of construction funding. By fiscal 
: years 1992-1993, they provided over half, 54 percent, of the funds for S&E 
research facilities projects. 

In fiscal years 1992-1993, the Federal government provided $133 million, or 
17 percent of all construction dollars, for S&E research space to private 
universities and colleges, a proportion similar to that provided to public 
institutions. In contrast to public institutions, state and local governments 
provided $39 million, or 5 percent, of the total S&E research construction costs 
for private institutions for fiscal years 1992-1993. 



j Public Institutions 

I In fiscal years 1992-1993, state and local governments provided public 

' universities and colleges with $237 million for the repair/renovation of S&E 

j research facilities. (See Table 4-5 on the following page.) As a relative 

j contribution, this amount comprised 46 percent of all repair/renovation funding. 

' The constant dollar contribution from state and local governments decreased 

! between fiscal years 1990-1991 and fiscal years 1992-1993, from $244 million to 

j $237 million. The relative contribution from state and local governments also 

! decreased from 52 percent of all funds for repair/renovation projects to 

! 46 percent. 



How Did Institutions Fund 
Repair/Renovation Projects? 
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Table 4-5. Trends in public institutions' sources of funding for 
repair/renovation of science and engineering research facilities: 1986-1993 



- * "Index 



Dollar contributions: 

1986-1987 

1988-1989 

1990-1991 

1992-1993 



Relative contribution: 

1986-1987 

1988-1989 

1990-1991 

1992-1993 





Government 


Private 
donations ' 


Institutional 
: . funds 


Tax- 






Fofa/ 


Federal y 


K Stale/ 
>;/oca/ ' 


exempt 
bonds 


Kjiner 
debt 


Other 
sources 






[Constant 1993 dollars in millions]' 






505 


15 


263 


17 


180 


30 


< 1 


< 1 


754 


33 


247 


24 


436 


8 


5 


0 


468 


26 


244 


46 


141 


13 


0 


1 


520 


34 


237 


25 


154 


56 


2 


12 






[Percentage of total funding] 






100 


3 


52 


3 


36 


6 


< 1 


< 1 


100 


4 


33 


3 


58 


1 


1 


0 


100 


5 


52 


10 


30 


3 


0 


< 1 


100 


5 


46 


5 


30 


11 


< 1 


2 



Fixed-Weighted Price for Construction. 



Bureau of the Census' Composite 



SSes^dCo'/S^ 06 F0U " dat '' 0 " /5 * S ' '" 4 Survey ofScientific Engineering Research Facilities at 

In fiscal years 1992-1993, institutional funds provided $154 million or 
30 percent of all repair/renovation dollars for S&E research space. When tax- 
exempt bonds and other debts are considered, public institutions made an 
institutional contribution of over 40 percent of all funds for the repair/renovation 
of S&E research space. The Federal government provided 5 percent of all funding 
for the repair/renovation of S&E research facilities. 

Private Institutions 

In all years covered by the surveys, private universities and colleges funded a 
substantial portion of their S&E repair/renovation projects with relatively little 
Federal, state, or local government support (12 percent). In fiscal years 
1992-1993, institutional contributions (institutional funds, tax-exempt bonds 
and other debt) provided $225 million, or 72 percent, of all repair/renovation' 
costs. (See Table 4-6 on the following page.) 
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Table 4-6. Trends in private institutions' sources of funding tor repair/ 
renovation of science and engineering research facilities: 1986-1993 



Index 
and time period 




Government 


Private 
donations 


Institutional 
funds 


Tax- 


Other 
debt 

■ - X ■ 


Other 
sources 


Total 


Federal 


State/ 
local 


exempt 
bonds 




[Constant 1993 dollars in millions]' 


Dollar contributions: 


















1986-1987 


469 


16 


8 


99 


200 


129 


5 


8 


1988-1989 


336 


32 


5 


32 


180 


68 


12 


5 


1990-1991 


391 


25 


10 


59 


230 


56 


8 


3 


1992-1993 


315 


22 


15 


48 


176 


24 


25 


4 




[Percentage of total funding] 


Relative contribution: 


















1986-1987 


100 


4 


2 


21 


43 


28 


1 


2 


1988-1989 


100 


10 


1 


10 


54 


20 


4 


2 


1990-1991 


100 


6 


3 


15 


59 


14 


2 


1 


1992-1993 


100 


7 


5 


15 


56 


8 


8 


1 





















1 Current dollars have been adjusted to 1993 constant dollars using the 8ureau of the Census' Composite 
Fixed-Weighted Price for Construction. 

SOURCE: National Science Foundation/SRS, 1994 Survey of Scientific and Engineering Research Facilities at 
Universities and Colleges 



1 In fiscal years 1992-1993; private donations totaled $48 million or 15 percent 
j of the total amount spent to repair/ renovate S&E research space. The relative 
contribution of the Federal government was similar for private (7 percent) as 
for public institutions (5 percent). However, private institutions received 
considerably less in constant dollars ($22 million) than public institutions 
($34 million). In fiscal years 1992-1993, state and local governments provided 
5 percent of all S&E research repair/renovation dollars to private universities 
and colleges. 
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Deferred 

Highlights . . . 

Construction 

Of all research-performing universities and colleges, 
40 percent reported an approved institutional plan that 
included deferred or unfunded construction or repair/ 
renovation projects for science and engineering (S&E) 
research space. (See Appendix A, Technical Notes.) 

♦ Based on these reports from institutions, the estimated 
cost for deferred construction projects for S&E research 
space was $4,047 million; the estimated cost for deferred 
repair/renovation projects for S&E research space was 
$1,697 million. These estimates directly reflected the 
needs of the 40 percent of universities and colleges that 
had identified these deferred needs in an approved 
institutional plan. 

♦ Five fields were mentioned by at least 10 percent of the 
research-performing universities and colleges that reported 
deferred needs in S&E research space: agricultural 
sciences, engineering, the physical sciences, medical 
sciences in medical schools, and biological sciences outside 
of medical schools. 



and Repair/ ♦ 
Renovation 
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Context 



Previous chapters have provided information about the amount of S&E research 
space available in research-performing universities and colleges (see Chapter 1) 
and its adequacy and condition (see Chapter 2). Of central concern to 
policymakers, however, is the level of funding research-performing institutions 
need for both the construction of S&E research facilities and the repair/ 
renovation of S&E research space. Institutions reported that 13 percent of all 
S&E research space required major repair/renovation and another 4 percent 
required replacement in 1994. (See Table 2-2, page 2-5.) This does not mean, 
however, that institutions have the resources to repair/renovate or replace this 
space. 

This chapter provides insights into the amount of funding that is required for 
current S&E research space needs that cannot be funded with available resources. 

The Survey Question 

To address tne issue of need, the 1 994 survey introduced a new item. In order to 
obtain an estimate of needed funding for capital projects involving S&E research 
space, institutions were asked to report whether an approved institutional plan 
existed that included "any deferred space that requires repair/renovation or new 
construction." Four criteria were used to define deferred space: 

♦ The space must be necessary to meet the critical needs of current faculty or 
programs; 

♦ Construction must not be scheduled to begin during fiscal years 1994-1995; 

♦ Construction must not currently have funding; and 

♦ The space must not be for developing new programs or expanding the 
number of faculty. 

Using these standards, respondents were asked to estimate for each S&E field the 
construction costs and the repair/renovation costs of such projects. (See Item 9 
of the survey in Appendix C.) 
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Data Considerations 

Beyond issues of sheer survival, the concept of "need" becomes subject to 
interpretation from different perspectives. The speciic criteria used in the 1994 
facilities survey were developed to place a defined boundary around the concept 
of "need." The criteria cannot preclude the possibility that, by some different 
definition, additional facilities needs might be identified. For example, estimates 
of deferred construction and repair/renovation needs in the 1988 and 1990 
surveys, derived from several survey items, were considerably higher than the 
1 994 estimate of $5,744 million. On the other hand, use of the present multiple 
criteria cannot guarantee that all facilities included in approved plans reflect the 
same level of construction urgency. 

The chief benefit of using these multiple, explicit criteria is that they provide a 
specific description of the facilities needs to be included and excluded from 
consideration, thus allowing meaningful interpretation of individual data points 
and the development of trends across future surveys. 

For this survey, 40 percent of all institutions indicated that they had an approved 
institutional plan that included deferred space; 60 percent had no such approved 
plans. Thus, the deferred space needs reported here directly reflect the needs of 
these 40 percent of institutions who met the definitional criteria. No attempt is 
made to estimate "facilities needs" under some other, less formal definition. (See 
Appendix A, Technical Notes, for further discussion of estimates.) 

Findings 

What Was the Extent of 
Needed, but Deferred, 
Capital Projects? 



A total of 40 percent of all research-performing universities and colleges had an 
approved institutional plan that included either construction or repair/ renovation 
projects that were deferred and unfunded. (See Table 5-1 on the following 
page.) The top 100 institutions were most likely to have had such a plan 
(60 percent) and the nondoctorate-granting institutions were least likely 
(26 percent). 
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Table .»-!. Percentage of institutions uuh pe-.ned hut deterred <..iDit.il protei i« <o i n : iMru( t *smi nr 
to repair renovate nience .inn rneineennv; tbi*b research utilities 
b\ institution tw>e aid project hpe: i l H)4 



Institution type 


Need for capital 
projects to either 
construct or repair/ 
renovate S&E research 

facilities 


rvrcu tot capnai 
projects to construct 
new S&E research 

facilities 


Need for capita! 
projects to repair/ 
renovate existing S&E 
research facilities 


Total 


40 


26 


33 


Doctorate-granting 


51 


35 


43 


Top 100 in researcn 








expenditures 


60 


52 


48 


Other 


47 


28 


41 


\ondoctorate- 








grantin^ 


26 


15 


20 



SOURCE. \,Hionai 5c ience Foundation >R<. i\'*i4 <ur.o\ oi bcientihc ana Engineering Research Facilities at 
Universities and Colleges 



Universities and colleges were, in general, more likely to have had plans for 
deferred repair/renovation projects than for the deferred construction of facilities. 
The top 100 institutions, however, were as likely to have had plans for 
construction projects as for repair/renovation. Fifty-two percent of the top 100 
institutions that losponded to this item indicated deferred construction projects 
in their plans; 48 percent of that same group had deferred projects for repair/ 
renovation of S&E facilities. 



What Was the Estimated 

Cost of Deferred Capital Projects? 



Deferred construction costs were estimated at $4,047 million across all research- 
performing institutions that responded to this item, while deferred repair/ 
renovation costs totaled $1,697 million. (See Table 5-2 on the following page.) 
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Table 5-2. Expenditures nr deterred capital projects to construct 
or repair/renovate science and engineering (S&E) research 
facilities by institution type and type ot" project: 1994 
[Dollars in millionsl 



Institution type 


To construct S&E 
research Utilities 


v To rep*k/r*nov4te S&E 
research facilities 




4,047 


1,697 


Doctorate-granting 


3,848 


1,458 


Top 100 in research 


2,823 


1,052 


Other 


1.025 


406 


Nondoctorate- 

granting 


199 


239 



SOURCE: National Science Foundation/SRS, 1994 Survey of Scientific and Engineering Research Facilities at 
Universities and Colleges 



j The top 100 institutions in research expenditures that responded to this item 

I accounted for over two-thirds of the estimated construction costs, 

j $2,823 million, and 61 percent of repair/renovation costs, $1,052 million. 

In nondoctorate-granting institutions with an approved institutional plan, 
$199 million were estimated for deferred construction and $239 million for 
deferred repair/renovation (Figure 5-1). 



Figure 5-1. Unfunded science and engineering capital needs total S5,744 million 
[Dollars in millionsj 
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SOURCE: National Science Foundation/SRS t 1994 Survey of Scientific and 
Engineering Research Facilities at Universities and Colleges 
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All of these estimates of deferred need must be interpreted cautiously. These 
figures are based on universities and colleges that reported approved institutional 
plans that included deferred space for either construction or repair/renovation 
that was unfunded. As a result, these dollar figures do not represent total need 
for S&E facility improvements; at best, they provide a lower limit estimate of 
unmet need. 



How Were Deferred Capital Projects 
Distributed across S&E Fields? 



Deferred and unfunded need existed in all S&E fields. For research-performing 
universities and colleges with approved institutional plans for S&E research space, 
unfunded need for construction projects in the agricultural sciences was indicated 
more frequently than in any .other field. Twenty-one percent, or slightly over 
one-fifth, of all responding institutions with research space in the agricultural 
sciences reported unfunded need for new facilities in this field. Four other fields 
were mentioned by at least 10 percent of the responding group. The fields were 
engineering, named by 18 percent of these institutions; the physical sciences and 
the medical sciences in medical schools, each named by 16 percent; and the 
biological sciences outside of medical schools, named by 14 percent of these 
institutions with space in this field. (See Table 5-3 on the following page.) 
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Table 5-3. Percentage of institutions with deferred capital projects to construct and/or 
to repair/renovate science and engineering (S&E) research facilities 
hv field and project type: 1994 



Field 


Need for caoital oroiects to 
construct S&E research facilities 


Need for capital projects to repair/ 
renovate S&E research facilities 




18 


22 




16 


25 


Environmental sciences 


9 


13 


Mathematics 


3 


11 


Computer sciences 


4 


9 


^ericultural sciences 


21 


21 


Biological sciences- 
other T.r.r.T.^.r. 


14 


22 


Biological sciences- 
medical school 


5 


9 


Medical sciences— 


9 


10 


Medical sciences— 

medical school 


16 


14 


Psychology 


4 


8 


Social scien *es 


5 


8 



SOURCE; National Science Foundation/SRS, 7 994 Survey of Scientific and Engineering Researcn Facilities at 
Universities and Colleges 



j Institutions most frequently indicated the physical sciences as the S&E field with 

! unfunded need for repair/renovation of their research facilities. One-fourth of 

! responding universities and colleges indicated that their institutional plans 

1 included unfunded repair/renovation projects in this field. Over 20 percent of 

the responding research-performing universities and colleges reported unfunded 

I need for repair/renovation in the following three fields: engineering (22 percent); 

J the biological sciences outside of medical schools (22 percent); and agricultural 

i sciences (21 percent). 
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Chapter 6 



Historically 
Black 
Colleges 
and 

Universities 



Highlights 



♦ The panel of 29 Historically Black Colleges and 
Universities (HBCUs) that has been sampled since 1988 
contained 6.1 million net assignable square feet (NASF) of 
science and engineering (S&E) space; 29 percent of this 
space was designated for research. 

♦ Expenditures for S&E research space construction in the 
panel of 29 HBCUs sampled since 1 988 declined from 
$83.2 million (constant dollars) in fiscal years 1986-1987 
to $8.6 million in fiscal years 1992-1993. 



♦ The Federal government has consistently provided HBCUs 
with the majority of their funds for both construction and 
repair/renovation projects. 
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Context 



HBCUs have played an important role in the education of black students at all 
higher education levels for over 100 years. These universities and colleges consist 
of both public and private institutions as well as two-year, four-year, and 
professional schools. In 1991, approximately 269,000 students attended the 105 
institutions of higher education considered HBCUs by the U.S. Department of 
Education. 

Although HBCUs have considerably less S&E research space than other research- 
performing institutions, they are an important source of science and engineering 
degrees for black students who attend college. A recent study of science and 
engineering doctorates revealed that almost 30 percent of black science and 
engineering doctorate degree recipients between 1985 and 1990 received their 
bachelors' degrees from HBCUs. (See Appendix D, Undergraduate Origins of 
Recent Science and Engineering Doctorate Recipients, 1992.) 

This chapter profiles the state of S&E research facilities at the research- 
performing HBCUs. It examines all of the topics covered in previous chapters, 
including the amount of S&E space, its adequacy and condition, construction and 
repair/renovation activities, funding sources for these projects, and the need for 
additional or renovated space. 

The Survey Question 

The profile of HBCUs in this chapter is based on all of the survey questions 
considered in previous chapters. 

Data Considerations 

The National Advisory Committee on Black Higher Education and Black Colleges 
and Universities identifies 107 HBCUs. 1 Of this group, 29 reported separately 
budgeted research expenditures in 1988, the year in which the first full-scale 
facilities survey was conducted by the National Science Foundation (NSF). All of 
these institutions were included in the 1988 and subsequent samples. In 1992, 
NSF identified an additional 41 HBCUs that had separately budgeted research 
and development (R&D) expenditures. In both 1992 and 1994, the survey 



1 The National Center for Educational Statistics (NCES) and NSF both used the list created by the 
White House Initiative on Historically Black Colleges and Universities to identify HBCUs. The 
discrepancy in the numbers of HBCUs reported by NCES (105) and NSF (107) results from 
differences in the way multi-campus institutions were counted. NSF counted each campus of multi- 
campus institutions as a separate unit; NCES considered multi-campus institutions as single entities. 
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sample included the original panel of 29 institutions and the additional 41 for a 
total of 70 research-performing HBCUs. As a result, two sets of estimates for 
HBCUs can be presented. This chapter presents an overall space estimate for all 
70 research-performing HBCUs. All remaining analyses focus on the 29 HBCUs 
included in the sample since 1988. These institutions are referred to as the panel 
of 29 HBCUs. (See Volume 2, Statistical Tables, for more detailed information 
regarding all 70 HBCUs.) 



Findings 

How Much Research Space 
did HBCUs Have? 



In 1994, the 70 research-performing HBCUs contained 7.9 million NASF of S&E 
space; 28 percent of this S&E space, 2.2 million NASF, was designated as 
research space (Table 6-1). 

In 1994, the panel of 29 HBCUs contained 6.1 million NASF of S&E space; 29 
percent of this space was designated for research. Eighty percent of all S&E 
research space in HBCUs was concentrated in the panel of 29 HBCUs. Thus, the 
panel of 29 universities and colleges that has participated since the first survey 
represented the bulk of all research space in HBCUs. To facilitate analyses of 
trends in HBCUs' research space and funding, the remainder of this chapter 
focuses on this panel of 29 institutions. 



Table 6-1. Trends in the amount of spate assigned to science and engineering 

'cwE> ;i;id> M Historic Il'.n a r i!":v s .inci I rmrrsHnH: i«»PH-i»>04 
l\et assignable square leet in miilinns| 



Index 


19*8 


1990 


1992 


1994' 


1994 3 


Total S&E space 


6.1 


6.2 


6.6 


6.1 


7.9 


S&E research space 


1.1 


1.4 


1.8 


1.8 


2.2 


S&E research space 

as a percentage of 

total space 


18 


21 


27 


29 


28 



1 Data for this item and 1988, 1990, and 1992 are based on the 29 HBCUs included in the survey consistently 
since 1988. 



2 Data for this item are based on the 70 research performing HBCUs as identified bv NrSF. 

SOURCE: National Science foundation/SRS, \ 994 Survey of Scientific and Engineering Research Facilities at 
Universities and Colleges 
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The total amount of S&E space in the panel of 29 HBCUs decreased somewhat 
between 1992 and 1994, from 6.6 million to 6.1 million NASF. S&E research 
space in the panel of 29 HBCUs was basically unchanged at 1 .8 million NASF in 
1992 and 1994; thus, the decline occurred primarily in non-research space. S&E 
research space as a percentage of total S&E space has steadily increased among 
the panel of 29 HBCUs since 1988, when the amount was 18 percent. 

In 1994, two fields occupied half of all the research space in the panel of 29 
HBCUs: the agricultural sciences and the biological sciences. (These two fields 
accounted for 37 percent of the research space in the total 565 research- 
performing institutions in this study.) (See Table 1-6, page 1-9.) The amount of 
engineering research space was also relatively high in the 29 HBCUs, occupying 
18 percent of all research space. The physical sciences and the medical sciences 
each comprised 12 percent of the total (Table 6-2). 



Table 6-2. Trends in the distribution of science and engineering research space 
at Historically Black Colleges and Universities by field: 1988-1994 





1988 


7990 


1992 


1994 1 




{Net assignable square feet 
In thousands] 


Total research space 


1,112 


1,440 


1,782 


1.759 




[Percentage of total] 


Engineering 


14 


12 


16 


18 


Physical sciences 


16 


13 


13 


12 


Environmental sciences 


1 


2 


2 


2 


Mathematics 


1 


2 


2 


1 


Computer sciences 


4 


2 


2 


2 


Agricultural sciences 


23 


30 


23 


27 


Biological sciences 


21 


20 


21 


23 


Medical sciences 


16 


14 


16 


M 


Psychology 


1 


1 


1 


1 


Social roerxes 


3 


3 


3 


2 



1 Data for this item and 1988, 1990, and 1992 are based on the 29 HBCUs included in the survey consistently 
since 1988. 

SOURCE: National Science Foundation/SRS. 1994 Survey of Scientific and Engineering Research Facilities at 
Universities and Colleges 
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What Was the Condition 

of Research Space in HBCUs? 

I In 1994, 31 percent of the S&E research space in the panel of 29 HBCUs was 

: rated as "suitable for the most scientifically sophisticated research;" this 

| represented a slight drop from the 34 percent of space rated this way in 1992. 

! Nine percent of all space needed major repair/renovation or replacement 

; (Table 6-3). 



Table 6-3. Assessment of quality/condition of science and engineering (S&E) research facilities at 
Historically Black Colleges and Universities: 1988-1994 
[Percentage of research space] 



Condition of S&E research facilities 


1988 


1990 


7992 


T994 f 




100 


100 


100 


100 


Suitable for most highly developed and 










scientifically sophisticated research 


36 


31 


34 


31 


Effective for most purposes 


39 


45 


41 


39 


Requiring limited repair/renovation 2 


18 


18 


17 


21 


Requiring major repair/renovation 2 


7 


7 


8 


9 



1 Data for this item and 1988, 1990, and 1992 are based on the 29 H8CUs included in the survey consistently 
since 1988. 

2 Includes both "requires major repair or renovation" and "requires replacement." 



SOURCE: National Science Foundation/SRS, 1994 Survey of Scientific and Engineering Research Facilities at 
Universities and Colleges 

What Was the Extent of 
Capital Projects at HBCUs? 

Since the inception of the survey, the panel of 29 HBCUs experienced large 
decreases in expenditures for research space construction. In constant dollars, 
there was a decline of almost $75 million in construction expenditures between 
fiscal years 1986-1987 and fiscal years 1992-1993. In fiscal years 1986-1987, 
the 29 HBCUs spent $83.2 million (constant dollars); in fiscal years 1992-1993, 
these institutions spent $8.6 million on construction projects. (See Table 6-4 on 
the following page.) 
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J able h-4. ) rencK in < onstruc Hon »n ^ueni e .irri ensmeenntt 'S^E- 
•searcn utilities ai HiMoncailv Hl.uk L'»lleue*. and Universities: i l »H6-149> 



Total expenditures for S&E research * 
space construction 


1986-1987 


1988-1981 


1990-1997 


1992-1993 


1994-1995 1 

(Manned) 


Current dollars in millions 


71.8 


55.1 


22.5 


8.6 


24.4 


Constant 1993 dollars in millions 2 


83.2 


59.5 


23.5 


8.6 


24 4 



! Data tor this item and 1988. 1990, and 1992 are based on the 29 HBCUs included in the survev consistently 
smce 1988. 



2 Current dollars have been adjusted to 1993 constant dollars using the Bureau of the Census' Composite 
Fixed-Weighted Price Index for Construction. 

SOURCE: \ational Sc/ence Founaat/on/SRS. J 994 Survev of Scentmc and £ng/neer/ng Research Facilities at 
Ln/ver5/(/e> and Collides 



Repair/renovation expenditures also dropped, but not quite as dramatically as 
construction expenditures. In fiscal years 1986-1987, the panel of 29 HBCUs 
spent $16.3 million in constant dollars; in fiscal years 1992-1993, repair/ 
renovation to S&E research space at these institutions totaled $8.7 million. 
Repair/renovation projects that were planned for fiscal years 1 994- 1995 totaled 
$13.9 million (Table 6-5). 



*".ible h-V T.-vnri- in rrn.iir renn\,ii;on r;f «■( it*nc e .-.nd en^ineenntt <<fc \E! 
:«*vear(h lauhtie- at HiMoru <ul\ lif.Kk toilette* and L nr.erMtrps: i u ttb- 14*1 > 



Total expenditures for S&E 
research space repair/renovation 


1986-1987 


1988-1989 


199Q-1901 


1992-1993 


1994-1995 
(Planned) 


Current dollars in millions 


14.1 


16.6 


1 1.6 


8.7 


13.9 


Constant 1993 dollars in millions 2 


16.3 


17.9 


12.1 


8.7 


13.9 



1 Data for this item and 1988, 1990, and 1992 are based on the 29 HBCUs included in the survey consistently 
since 1988. 



2 Current dollars have been adjusted to 1993 constant dollars using the Bureau of the Census' Composite 
Fixed -Weigh ted Price Index for Construction. 

SOURCE: Sational Sc/ence Foundat/on/SRS, 1994 Survey of Scientific and Engineering Research Facilities at 
Universities and Colleges 



For both types of activities, construction and repair/renovation, the panel of 29 
HBCUs indicated that they would spend more during fiscal years 1994-1995 
than they did in fiscal years 1990-1991 and fiscal years 1992-1993. 
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What Was the Source of 
Funding for Capital Projects? 



The Federal government provided the majority of funds for both construction and 
| repair/ renovation projects to the panel of 29 HBCUs. For fiscal years 
i 1992-1993, the Federal government contributed $6.6 million, or 77 percent of all 

S&E research construction funds (Table 6-6), and $5 million, or 55 percent of all 
i S&E research repair/renovation funds. (See Table 6-7 on the following page.) 



Table 6-6. Trends in the sources of funding for capital projects 
to construct science and engineering research facilities at 
Historically Black Colleges and Universities: 1986-1993 
[Constant 1993 dollars in millions]' 



^^^^^^^^Fphdmg toy fees- ■■■ ^ --rV'v 


.1986- 1987 


1988-1989 


1990-1991 


1992-1993* 


Total 


83.2 


59.5 


23.5 


8.6 


Federal Government 


37.9 


37.8 


12.6 


6.6 


State/local government 


29.9 


12.4 


6.6 


2.0 


Private donations 


12.9 


8.3 


0 


0 


Institutional funds 


2.7 


1.0 


4.4 


0 


Debt financing 


0 


0 


0 


0 


Tax-exempt bonss 


0 


0 


0 


0 


Other debt 


0 


0 


0 


0 


Other sources 


0 


0 


0 


0 



' Current dollars have been adjusted to 1993 constant dollars using the 8ureau of the Census' Composite 
Fixed-Weighted Price Index for Construction. 

3 Data for this item and 1988, 1990, and 1992 are based on the 29 H8CUs included in the survey consistently 
since 1988. 

SOURCE: National Science Foundation/SRS, 1994 Survey of Scientific and Engineering Research Facilities at 
Universities and Colleges 
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Table 6-7. Trends in the sources of funding for capital projects 
to repair/renovate science and engineering research facilities 
at Historically Black Colleges and Universities: 1986-1993 
IConstant 1993 dollar* in millions] 1 



j$£4 funding purees 


1986-1987 


3988-1989 


1990-1991 


1992-1993 2 


Total 


16.3 


17.1 


12.1 


9.0 




10.1 


13.9 


3.6 


5.0 


State/local government 


5.7 


0.9 


8.3 


2.1 


Private donations 


0.6 


2.2 


0.1 


1.7 


Institutional funds 


0 


0.1 


0.1 


0.1 


Debt financing 


0 


0 


0 


0 


Tax-exempt bonds 


0 


0 


0 


0 


Other debt 


0 


0 


0 


0 


Other sources 


0 


0 


0 


0 



» Current dollars have been adjusted to 1993 constant dollars using the Bureau of the Census' Composite 
Fixed-Weighted Price Index for Construction. 

* Data for this item and 1988, 1990, and 1992 are based on the 29 HBCUs included in the survey consistently 
since 1988. 

SOURCE: National Science Foundation fSRS, 1994 Survey of Scientific and Engineering Research Facilities at 
Universities and Colleges 



j Relatively speaking, the Federal government provided a much larger share of total 
J capital project funds to HBCUs than to either public or private higher education 
| institutions in general. The Federal government provided less than 20 percent of 
all construction funds and less than 10 percent of all repair/renovation funds to 
research-performing institutions overall. (See Tables 4-3 through 4-6.) 

In fiscal years 1992-1993, state and local governments were the only other source 
! of funding for S&E research construction projects for the panel of 29 HBCUs and 
j were the second highest contributors to repair/renovation funds. 
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What Was the Extent of 
Unfunded Capital Projects? 



Thirty-six percent, or slightly over a third of the panel of 29 HBCUs, reported 
deferred and unfunded S&E research construction projects that were included in 
an approved institutional plan. These projects totaled $93.8 million. It should be 
noted that three HBCUs had particularly large S&E research construction 
projects included in their institutional plans. 

Eighteen percent of the panel of 29 HBCUs indicated the presence of approved 
plans with unfunded and deferred repair/renovation projects for S&E research 
space. These projects totaled $9.2 million (Table 6-8). 

The estimated cost of unfunded and deferred capital projects, both construction 
and repair/ renovation, represents a conservative estimate of the total need for 
S&E research capital projects. The restrictive nature of the survey question 
limited the number of institutions that could respond. 2 



Table 6-8. Historically Black Colleges and Universities with need for capital projects to 
construct or repair/renovate science and engineering research facilities: 1994 1 



Total need expenditures 


CttAStruciion 


Repair/renovation 




93.8 


9.2 




36 


18 



■ Data for this item and 1988, 1990, and 1992 are based on the 29 HBCUs included in the survey consistently 
since 1988, 

SOURCE: National Science Foundation/SRS. / 994 Survey of Scientific and Engineering Research Facilities at 
Universities and Colleges 



2 To obtain an estimate of needed funding for S&E research space, institutions were asked to report 
whether an approved institutional plan existed that included "any deferred space that requires 
repair/renovation or new construction." Four criteria were used to define deferred space: (1) the 
space must be necessary to meet the critical needs of current faculty or programs; (2) construction 
must not be scheduled to begin during fiscal years 1 994—1 995; (3) construction must not currently 
have funding; and (4) the space must not be for developing new programs or expanding the number 
of facultv. 
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Predom'l- Highlights . . . 

nantly 

♦ Predominantly undergraduate institutions, defined in this 

Ui chapter as comprehensive universities and liberal arts 

Ifl U CP" colleges with research and development (R&D) 

expenditures of $50,000 or more, had approximately 25 

gl million net assignable square feet (NASF) of space in the 

U 3.1 6 science and engineering (S&E) disciplines. Seventeen 

percent of this space, 4.1 million NASF, was devoted to 
research. 



Institutions 



Predominantly undergraduate institutions spent $65 
million to construct S&E research space in fiscal years 
1992-1993, and over $27 million to renovate their S&E 
research space during this same period. The overwhelming 
majority of construction, 91 percent, took place at 
comprehensive universities. 

Comprehensive universities financed capital projects 
primarily through state funds; liberal arts colleges 
depended mostly on private and Federal funds. 



eric 
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Context 



Previous chapters have examined differences in S&E research facilities across two 
types of institutions: doctorate-granting and nondoctorate-granting In this 
chapter, a subset of nondoctorate-granting institutions is examined more closelv- 
predonrunantly undergraduate institutions. These predominantly undergradua e 
mstitut.ons exclude the HBCUs which were dealt with in the previous chapte 
and cons.st of the remaining nondoctorate-granting institutions, that is the 
comprehensive universities and liberal arts colleges. 

Predominantly undergraduate institutions have considerably less S&E research 
space than doctorate-granting universities. However, their contributions to the 
scientific enterpnse are typicallv noted through their role in twining future 
scientists and engineers. A National Science Foundation (NSF) study 
Undergraduate Origins of Recent Science and Engineering Dec orate Recipients 
reports that 34 percent of the individuals who were awarded science and ' 
engineering doctorates between 1985 and 1990 received their undergraduate 
degrees rom either comprehensive universities (20 percent) or liberal arts 
colleges (14 percent). (See Appendix D, References.) 

In April 1994, the Committee on Science, Space, and Technology of the House 
of Representatives expressed concern "that NSF's biennial survey of academic 
research facilities needs ... has not focused adequately on the needs of 
undergraduate institutions."' Although the 1994 survey and sample could not be 

reZnX s^E Tf^ * ^ ^ in » -vera! sis 

nsri „ 1 TU 77 1165 ° f 3 SdeCt gr ° Up of ""^graduate 

institutions. These findings are presented in this chapter. 

The Survey Question 

1 Its P e r d 0 l\°L P ^ 0minantly ""^^^V^itutions presented in this chapter 
is based on all of the survey questions considered in previous chapters. 

Data Considerations 

I - Predormnantly undergraduate institutions contribute to re.-arch primarily 
through educating students and training them to become . .searchers Although 
considerable research activity does occur at these institutions, direct rese rcnls 
not their primary contribution to the scientific enterprise. The current NSF 
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facilities survey, designed to collect information on the size, condition, and needs 
of the nation's' research-performing universities and colleges, collects data from a 
sample of higher education institutions that report R&D expenditures of at least 
$50 000 in S&E fields. 2 Many universities and colleges that focus on 
undergraduate education do not report such expenditures and therefore are not 
included in this survev; vet, these institutions do teach large numbers of students 
and award degrees in S&E fields to individuals who conduct S&E research 
Results from analvses reported in this chapter, however, cannot be generalized to 
undergraduate institutions that did not report R&D expenditures of at least 
$50,000. 

The Carnegie Classification of Institutions of Higher Education is used to 
distinguish between two different groups of predominantly undergraduate 
institutions: comprehensive universities, colleges that offer a liberal arts program 
along with other programs such as engineering, business administration, or 
nursing; and liberal arts colleges, institutions that primarily award bachelor's 
degrees and that grant more than half their degrees in the liberal arts. 3 The NSF 
facilities sample includes 54 comprehensive universities that represent 136 
institutions, and 26 liberal arts colleges that represent 52 such institutions. The 3 
tables presented in this chapter also include results from the 54 nondoctorate- 
granting HBCUs, 4 so that the resulting totals of all nondoctorates match the data 
presented in all previous totals for nondoctorates in Chapters 1 through 5. 
Discussion, however, is limited to the predominantly undergraduate institutions. 
(See Chapter 6 for more information on and discussion of HBCUs.) 



« The sample for the facilities studv is based upon information collected in NSF's Survey of Scientific 
and Engineering Expenditures at Universities and Colleges. The facilities sample can be generalized 
to academic Institutions that report spending at least $50,000 in separately budgeted research and 
development funds. See Appendix B for a list of individual institutions within the sample. 

3 NSF uses the term "predominantly undergraduate institution" to refer to schools that (1) g rant 
baccalaureate degrees in NSF-supported fields or provide instructional programs for students 
pursuing such degrees with institutional transfers; (2) have an undergraduate enrollment exceeding 
that at the graduate level; and (3) have awarded no more than 20 Ph.D.s or D.Sci in all NSF- 
supported disciplines during the past two previous academic years. All institutions identified from 
the NSF facilities survev meet these criteria. However, since the NSF sampling universe includes 
only those institutions with separately budgeted R&D expenditures, the more typical usage ot this 
term includes a broader group of institutions. 

* Results reported in the previous chapter, Chapter 6, are limited to the panel of 29 HBCUs 
originally sampled in 1988. Findings presented in this chapter include the expanded HBCU sample 
of 70. Therefore, HBCU data presented in tables in this chapter cannot be compared to those 
reported in Chapter 6. 
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indings 

How Much Research Space 

Did Predominantly Undergraduate 

Institutions Have? 



The amount of S&E research space at predominantly undergraduate institutions 
(that is, comprehensive universities and liberal arts colleges) was a relatively small 
portion of the total reported by all institutions included in the study. 
Comprehensive universities had 7 percent of the total S&E research space, and 
liberal arts colleges had a modest 1.8 percent. The balance of S&E research space 
(91.2 percent) was in the other types of institutions (Figure 7-1). 



•tture r-1. Prodomin.intK unriercrariuate institutions have relati\el\ 
little science and engineering research spaces. 
[\et assignable square feet (NASF) in millions} 




SOURCE: National Science Foundation/SRS. 1994 Survev of Scientific 
and Engineering Research Facilities ai Universities and Colleges 
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All nondoctorate institutions held a total of 29.5 million NASF of S&E space. 
Predominantly undergraduate institutions had about 25 million NASF of that 
space (Table 7-1). Of the predominantly undergraduate institutions, 
comprehensive universities contained over 19 million NASF of S&E space, or 
almost 80 percent cf the total S&E space in predominantly undergraduate 
institutions. 



Table 7-1. Science and engineering (S&E) research space at 
predominantly undergraduate institutions: 1994 



:>/; fredominantfy undergraduate institutions 


Total SSJE space 




(NASF in millions) 


In S&E fields 
INASF in millions] 


; Percentage of^ ; 
total S&E space K 




29.5 


5.4 


18.4 


Nondoctorate HBCLV 


4.8 


1.3 


27.0 




24.7 


4.1 


16.6 




19.7 


^^ 


15.7 


Liberal arts colleges 


5.0 


1.0 


20.0 

i 



1 All nondoctorate HBCUs are included, not just those from the panel of 29, Therefore, results cannot be 
compared to those in Chapter 6. 

SOURCE: National Science Foundation/SRS. 1994 Survev ot Scientific and Engineering Research Facilities at 
Universities and Colleges 



Predominantly undergraduate institutions dedicated 4.1 million NASF to S&E 
research, about 1 7 percent of their total S&E space. Of that 4.1 million NASF, 
comprehensive universities dedicated 3.1 million NASF to S&E research, and 
liberal arts colleges dedicated 1 million NASF to S&E research. 



What Was the Condition 
of the Research Space at 
Predominantly Undergraduate Institutions? 



Almost half of the S&E research space in both comprehensive universities 
(44 percent) and liberal arts colleges (46 percent) was rated as "effective for most 
uses/' though not suitable for the most sophisticated research in the field. (See 
Table 7-2 on the following page.) Combined with the amount of space rated as 
suitable for the most sophisticated research, the predominantly undergraduate 
institutions had a total of 54 percent for comprehensive universities and 63 
percent for liberal arts colleges of their space in the top two categories. These 
amounts are comparable to the doctorate-granting institutions which rated 59 
percent of their space in these two categories. (See Table 2-2, page 2-5.) 
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fable A^essmont n\ predominantly unaen»r«Kiu«ite institution^ of quality condition 
oi science and engineering research facilities: 1994 
(Percentage 01 research space! 



Predominantly 

UnUtfrgi dull dlC 

insitutions 


Suitable for 
use in most 

sti cn if/ iLdiiy 

sophisticated 
research 


Effective for 
most uses, 
but not most 
sophisticated 


Seeds 
limited 
repair/ 
renovation 


Requires 

main r ran j/r / 

iiiajur ixzpdir/ 

renovation 


Requires 
replacement 


luldl 


Total: All 


16 


42 


26 


14 


2 


100 


Nondoctorate 
HBCUs 1 


29 


30 


23 


18 


1 


100 


Predominantly 
undergraduate 


12 


46 


28 


12 


3 


100 


Comprehensive 
universities 


10 


44 


28 


13 


3 


100 


Liberal arts 
colleges 


17 


46 


25 


9 


2 


100 



1 All nondoctorate HBCUs are included, not just those from the panel of 29. Therefore, results cannot be 
compared to those in Chapter6. 

SOURCE: National Science Foundation/SRS, 1994 Survey of Scientific and Engineering Research Facilities at 
Universities and Colleges 



A somewhat higher percentage of the S&E research space was rated as suitable 
for sophisticated research in liberal arts colleges (17 percent), than in 
comprehensive universities (10 percent). 

In both types of predominantly undergr:duate institutions, 3 percent or less of 
the S&E research space was rated in need of replacement. Overall, in all 
research-performing institutions, 4 percent of the S&E research space was 
evaluated as needing replacement. (See Table 2-2, page 2-5.) In predominantly 
undergraduate institutions, 12 percent ot all S&E research space was rated as 
needing major repair/renovation. 
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Hov Extensive Was Construction 

and \e )air/Renovation Activity 

at F ;cbmmantiy Undergraduate Institutions? 



All nondoctorate institutions spent $92.3 million to construct S&E research space 
and $34.5 million to repair/renovate S&E research space. Combined, the 
predominantly undergraduate institutions spent $65.2 million to construct S&E 
research space in fiscal years 1992-1993 and $27.2 million to repair/ renovate their 
S&E research space (Table 7-3). Comprehensive universities spent over ten times 
as much on construction projects and almost one and one-half times as much on 
repair/renovation projects as did liberal arts colleges. It should be noted, however, 
that comprehensive universities are generally larger than liberal arts colleges and 
that more comprehensive universities are actively engaged in research than liberal 
arts colleges. 



Table 7-3. Capital project costs for science and engoeering research space 
at preduminantly undergraduate institutions: 1992-1993 
[Dollars in millions] 



Predominantly undergraduate institutions 


New construction 
costs 


Repair/ 
renovation costs 


Total capital | 
projects 




92.3 


34.5 


126.8 


Nondoctorate HBCUs 1 


27.1 


7.2 


34.3 


Predominantly undergraduate 


65.2 


27.2 


92.4 


Comprehensive universities 


60.2 


16.5 


76.7 


Liberal arts colleges 


5.0 


10.7 


15.8 



1 All nondoctorate HBCUs are included, not just those from the panel of 29. Therefore, results cannot be 
compared to those in Chapter 6. 

SOURCE: National Science Foundation/SRS. 1994 Survey of Scientific and Engineering Research Facilities at 
Universities and Colleges 



! In fiscal years 1992-1993, the amount spent for S&E research construction projects 
at predominantly undergraduate institutions represented about 2 percent of all 

i money spent for S&E research construction at all research-performing universities 
and colleges. (See Table 3-1, page 3-4.) Repair/renovation to S&E research 

i facilities at predominantly undergraduate institutions represented approximately 3 

I percent of all repair/renovation dollars in fiscal years 1992-1993. (See Table 3-3, 
page 3-5.) 
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How Did Predominantly 
Undergraduate Institutions 
Fund Capital Projects? 

Comprehensive universities relied upon vastly different sources chan liberal arts 
colleges to fund capita! projects. During fiscal years 1992-1993, 80 percent of all 
capital projects at corr prehensive institutions were funded through state 
revenues, while liberal arts colleges received no funding from states (Table 7-4). 



r ihle Sources of tunoine for capital projects or science ana enemeennq 
-search space at predominantly undergraduate institutions: 1^92- 1S93 
{Percentages or total funding]' 



f ' 

Funding sources 


Comprehensive 
universities 


Liberal arts 
colleges 


All 

predominantly 
undergraduate 
insitutions 


Nondoctorate 
HBCUs 2 


All 

nondocto rates 


Total 


100 


100 


100 


100 


100 


Federal Government 


; 


26 


13 


20 


13 


State/local 

government 


80 


0 


67 


70 


67 


Private donations . . . 


7 


26 


9 


4 


9 


Institutional funds 


1 


36 


5 


2 


5 


Tax-exempt bonds . . 


5 


1 1 


4 


0 


4 


Other debt 


0 


0 


0 


0 


0 


Other sources 


0 


0 


1 


5 


1 



1 Percentages may not add to 100 due to rounding. 



2 All nondoctorate HBCUs are included, not just those from the panel of 29. Therefore, results cannot be 
compared to those in Chapter 6. 

SOURCE: National Science Foundation/SRS, 1994 Survey of Scientific and Engineering Research Facilities at 
Universities and Colleges 



The 80 percent represented $60 million. This reflects the fact that 
comprehensive universities are more likely to be public institutions than are 
liberal arts colleges. Liberal arts colleges relied about equally on Federal and 
private funds, each accounting for slightly over one-quarter of the capital funds or 
$4.1 million each. Institutional contribution (institutional funds, tax-exempt 
bonds, and other debt) accounted for 47 percent or 6.9 million of the capital 
funds at liberal arts colleges. (See Table 7-5 on the following page.) 
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Tnble 7-"). Sources or tundinu for capital projects ot science and engineering research space 
at predominantly undergraduate institutions: 1992-1°93 
(Dollars in millions) 



Funding sources 


Comprehensive 
univeritio* 


LiVl '( at dfli 

colleges 


All 

rt pAfi/irTl in in tlx.* 

fjfxrQUfM Hflatllit 

undergraduate 
insitutions 


KiCinrinrlnrJi /*» 

HBCUs' 


All 

nondodorates 




74.6 


1 5.75 


90.36 


34.3 


l *4.b/ 


Federal 












Government 


5.0 


4.1 


9.1 


6.8 


16.0 


State/locai 












government 


60.0 


0.0 


60.0 


24.0 


84.0 


Private donations 


5.3 


4.1 


9.4 


1.4 


10.7 


Institutional funds 


0.6 


5.7 


6.3 


0.6 


6.8 


Tax-exempt bonds 


3.7 


1.8 


5.5 


0 


5.5 


Other debt 


0 


0 


0 


0 


0 


Other sources 


0.007 


0.05 


0.067 


1.6 


1.6 



' All nondoctorate HBCUs are included, not just those from the panel of 29. Therefore, results cannot be 
compared to those in Chapter 6. 

SOURCE: National Science Foundation/SRS t / 994 Survey of Scientific and Engineering Research Facilities at 
Universities and Colleges 



What Was the Extent of 
Unfunded Capital Projects? 

Of all research-performing institutions in this study, 40 percent had an approved 
institutional plan that included deferred and unfunded construction or repair/ 
renovation projects for S&E research space. Based on their plans, about 
10 percent of the comprehensive institutions £ id 23 percent of the liberal arts 
colleges indicated unfunded and deferred construction projects for S&E research 
space. Twenty percent of the comprehensive universities and 29 percent of the 
liberal arts colleges reported unfunded and deferred repair/renovation. The 
deferred needs of the institutions who did not respond to this item remain 
unknown. 



Page 7-9 



Although the liberal arts colleges that were engaged in funded S&E research had 
considerably less S&E research space than did comprehensive institutions, 
deferred construction costs at liberal arts colleges were notably larger. In the 
liberal arts colleges, deferred costs for construction were $97.1 million; in 
comprehensive universities, these costs were $26.4 million. However, the 
comprehensive universities reported much larger unfunded needs in deferred 
repair/renovation than did the liberal arts colleges, $178.3 million and $54.8 
million respectively. Combined, the deferred capital projects, both construction 
and repair/renovation, at predominantly undergraduate institutions totaled 
$356.6 million (Table 7-6). 



Table 7-6. Deferred capital project costs of science and engineering research space 
at predominantly undergraduate institutions: 1992-199 5 
jDollars in millionsl 



Predominantly undergraduate institutions 


Deferred 

construction costs 


Deferred repair/ ' 
renovation cosh 


Total capital 
projects 




198.7 


238.7 


437.4 




75.2 


5.6 


80.8 


Predominantly undergraduate 


123.5 


233.0 


356.6 




26.4 


178.3 


204.7 




97.1 


54.8 


151.9 



' All nondoctorate HBCUs are included, not just those from the panel of 29, Therefore, results cannot be 
compared to those in Chapter 6, 

SOURCE; Sationai Science toundatton/SRS, 1994 Survey of Scientific and Engineering Research Facilities at 
Universities and Colleges 
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Technical Notes 



This appendix discusses the study methodology as well as various other technical 
aspects that the reader should consider when interpreting the data presented in 
this report. In addition to the current 1994 survey, the discussion includes the 
original 1988 survey, the 1990 survey, and the 1992 survey. The following topics 
are covered: 

♦ Universe and sample 

♦ The surveys 

♦ Data collection and response rates 

♦ Item nonresponse 

♦ Weighting 

♦ Reliability of survey estimates 

♦ Data considerations, definitions, and limitations 

Universe and Sample 

1988 Survey 

The 1988 survey was designed to provide estimates for all research-performing 
academic institutions, as defined in the National Science Foundation's (NSF) 
Fiscal Year (FY) 1983 Survey of Scientific and Engineering Expenditures at 
Universities and Colleges. The universe datafile for the 1 983 expenditures survey 
included all universities and colleges that offered a master's or doctorate degree 
in science and engineering (S&E), all others that reported separately budgeted 
S&E research and development (R&D) expenditures of $50,000 or more, and all 
Historically Black Colleges and Universities (HBCUs) that reported any R&D 
expenditures. This datafile represented the most recent available universe survey 
of R&D expenditures at academic institutions. The datafile contained a total of 
566 institutions. 

All HBCUs in the frame were included in the sample with certainty (N = 30), 
and a stratified probability sample of 223 institutions was selected from among 
the remaining institutions in the frame. These institutions were first stratified by 
control (public versus private) and highest degree awarded in S&E (doctorate- 
granting versus nondoctorate-granting). A minimum sample size of 25 was set for 
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each of the four resulting strata, and the remaining sample size was allocated to 
strata in proportion to the "size" of each stratum. Stratum size was defined as the 
square root of the aggregate R&D expenditures in S&E of the institutions in the 
stratum. Academically administered Federally Funded Research and 
Development Centers were excluded from this survey. Within strata, institutions 
were sampled with probability proportionate to size. Again, size was defined as 
the square root of the institution's fiscal year 1983 R&D expenditures. 

Following the selection of an initial sample of 253 institutions, NSF determined 
that several of the sampled institutions were out of the scope of the survey. Out- 
of-scope institutions included those in outlying territories, military academies, and 
three highly specialized institutions considered inappropriate, given the nature of 
their programs. Elimination of these out-of-scope cases reduced the final sample 
to 247 institutions, of which 29 were HBCUs and 99 had (or were) medical 
schools. 

Institutions in the sample accounted for more than 75 percent of all academic 
R&D expenditures in fiscal year 1983 and encompassed at least 70 percent of the 
spending in each major S&E discipline. The sample represented a weighted 
national total of 525 institutions. The composition of this survey universe, by 
type of institution, is shown in Table A-l. 



Table A-1. \umber of institutions in the survey universe ol research- 
performing; universities and colleges: weighted estimates, !«)B0 



Institution type 


Totd 


Non-HBCUs 1 


* .'.V 








Public 


Private 


■'"1 






525 


296 


200 




29 




293 


190 


100 




3 


Top 100 in research 


100 


69 


31 




0 




193 


121 


69 




3 




232 


106 


100 




26 



1 HBCU refers to Historically Black Colleges and Universities. 

SOURCE: National Science Foundation/SRS, 1988 Survey of Scientific and Engineering Research Facilities at 
Universities and Colleges 
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1990 S.jrvey 



The institution sample for the 1990 survey was the same as for the 1988 survey, 
except for these two changes: 

♦ The sample was updated to reflect recent R&D patterns as shown in NSF's 
fiscal year 1988 R&D expenditures survey, which collected expenditures 
data for all institutions in the survey frame for the first time since 1983. 
School-by-school comparisons of these two databases resulted in the 
identification of 12 institutions whose 1988 R&D expenditures would have 
given them substantially higher probabilities of selection than they had using 
1983 expenditures. These 12 institutions were made certainty selections for 
the 1990 survey. Five were already in the sample, having been noncertainty 
selections in the 1988 study; the other 7 were added to the sample for the 
1990 survey. 

♦ One institution from the 1988 sample became out of scope when it 
distributed its assets among other institutions in the same state system. 
Therefore, this institution was eliminated from the sample. 

The sample changes noted above produced a net increase of 6 institutions, 
increasing the sample size to 253 in 1990. The universe represented by the 
sample, however, did not change. The sample design for the 1990 survey is 
summarized in Table A-2. 

1992 Survey 

The institution universe and sample for the 1992 survey were the same as for the 
1990 survey, except for three changes: 

♦ Shortly after the sample for the 1990 facilities survey was selected, NSF 
conducted a universe survey of all HBCUs and identified an expanded group 
of 70 that reported separately budgeted R&D expenditures in S&E disci- 
plines. A sample of 46 of these 70 institutions was selected for the 1992 
facilities survey, with probability proportionate to size. Size was measured 
as the square root of the institution's reported 1989 R&D expenditures (a 
minimum size measure of $10,000 was used to afford the smallest institu- 
tions some possibility of selection). 

♦ The sample was expanded to include all institutions in the top 100 in 1988 
R&D expenditures. Only two institutions from this analytically important 
category were not already in the sample, and they were made certainty 
selections in 1992. 
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♦ To improve the precision of estimates for nondoctorate-granting institutions, 
an expanded sample of 91 institutions in this category was selected 
(excluding HBCUs, which were sampled separately). The sample included 
all (10) public institutions with 1988 R&D expenditures of $2 million or 
more, and all (1 1) private institutions with 1988 expenditures of $1 million 
or more, Institutions with R&D expenditures below these cutoffs were 
sampled with equal selection probabilities. 

Of the 91 sampled nondoctorate-granting institutions, 9 were later determined to 
be out of scope, since they reported in the 1992 facilities survey that they had no 
S&E research space and aiso reported in thel988 R&D expenditures survey 
(which provided the basis for the sampling frame) that they had less than 
$50,000 in separately budgeted R&D expenditure* The exclusion of these out- 
of-scope institutions reduced the sample of nondoctorate-granting institutions to 
82. The sample design for the 1992 survey is summarized in Table A-2. 

1994 Survey 



The institution universe and sample for the 1994 survey closely matched the 
1992 survey, with the following exceptions: 

♦ The 1991 R&D expenditures survey information was used to generate the 
top 100 stratum. Three institutions were added to the top 100 list, and 
three institutions were moved out. The expenditures data also were used to 
calculate the measure of size for the doctorate-granting institutions. The 
1988 expenditures survey data were used to calculate size measures for the 
nondoctorate-granting institutions, since subsequent surveys did not yield 
complete information for the nondoctorate-granting institutions. 

♦ Institutions expending less than $50,000 in R&D in S&E fields were 
removed from the frame prior to sampling. In 1992, they were selected 
with probability proportionate to size and then excluded after contact. 

♦ FICE codes were updated for 50 institutions. 1 

♦ Six institutions were misclassified with the 1992 sampling list as 
nondoctorate-granting, when in fact they did award S&E doctorates. These 
misclassifications were corrected. 

♦ Random (rather than systematic) draws from the strata were employed. 



1 This is the Federal Interagency Commission on Education number assigned by the Department of 
Education. Numbers beginning with 66 are for accredited institutions which have not yet receives a 
FICE number. These are identification numbers for the record file only. 
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♦ The HBCUs selected with certainty were redefined to include 28 from the 
1990 list/ plus all of the new institutions selected with certainty in 1992. 
This meant that a total of 33 HBCUs was selected with certainty and 12 
others were selected with probability proportionate to size. 

Of the 314 sampled institutions, 5 nondoctorate-granting institutions were later 
determined to be out of scope, since they reported no S&E research space. The 
exclusion of these out-of-scope institutions reduced the sample to 309. 

The sample design for the 1994 survey is summarized in Table A-2. (See 
Appendix B for a lirt of sampled institutions.) 



Table A-2. Number of institutions in the 1990, 1992, and 1994 samples of 
research performing universities and colleges 



Institution type .'. * 








V" ^ 










HBCUs 1 




Total 




Public ■ 








i9?ci>| 




,1994 


1990 


.1992' 


.1994 


.1990 


19^':* 




"1990 


•1992 


1994 


Total 


224 


257 


2bS 


138 


157 


161 


86 


100 


104 


29 


46 


44 


Doctorate-granting 


173 


175 


\77 


115 


117 


117 


58 


58 


60 


3 


5 


8 


Top 100 in research 


























expenditures 


98 


100 


too 


67 


69 


70 


31 


31 


30 


0 


0 


0 


Other 


75 


75 


77 


48 


48 


47 


27 


27 


30 


3 


5 


8 


Nondoctorate-granting ... 


51 


823 


88 


23 


40 


44 


28 


42 


44 


26 


41 


36 



' HBCU refers to Historically Black Colleges and Universities. 



J Sample initially included nine other institutions that were later classified as out of scope of the study. 

SOURCE: National Science Foundation/SRS, 1990, 1992, and 1994 Survey of Scientific and Engineering Research Facilities at 
Universities and Colleges 

The Survey Questionnaire 

The 1994 survey questionnaire, which is reproduced in Appendi:: C ; updated 
information collected during earlier (1988, 1990, and 1992) surveys regarding 
several topics: 

♦ The total net assignable square feet (NASF) of space in S&E fields, and the 
NASF used for organized research; 

♦ The total amount of space in all non-science fields, and an overall space total 
across all academic fields; 



2 One of the 29 HBCUs selected with certainty in 1 990 was excluded because it had no current 
funded R&D at the time the sample was taken. 
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♦ The amount of research space that is leased by the institution; 

♦ The condition of research facilities in each S&E field; 

♦ The adequacy of the current amount of research space, by S&E field; 

♦ The project costs, NASF, and sources of funds for major construction and 
repair/renovation (over $100,000) activities initiated in fiscal years 
1992-1993, and planned for fiscal years 1994-1995; 

♦ Expenditures for research facility repair/renovation projects in the $5,000 to 
$99,999 range; 

♦ Planned expenditures in fiscal years 1994-1995 for construction and repair/ 
renovation of research laboratory animal facilities; 

♦ The status of the institutions relative to the cap on tax-exempt bonds (this 
item is applicable to private universities and colleges only). 

In addition to collecting updated information on the above topics, the 1994 
questionnaire also requested information on two topics that had not been 
addressed in previous surveys. Specifically, in response to questions about unmet 
construction and repair/renovation needs for S&E research space, the 1994 
questionnaire added items asking about the following issues: 

♦ The existence of an approved institutional plan that included deferred space 
requiring new construction or repair/renovation; 

♦ The number of years included in the plan; 

♦ The estimated costs, by S&E discipline, for needed new construction and 
repair/renovation that the institution was not scheduled to begin during 
fiscal years 1994-1995. 

In addition, to provide preliminary information on the effects of the requirements 
of the 1990 Americans with Disabilities Act (ADA), institutions were asked to 
estimate what portion of their repair/renovation costs from fiscal years 1992- 
1993 was spent to bring S&E research space into compliance with the ADA. 
Results from this item are not presented in the 1994 report. 

Data Collection and 
Response Rates 

In September 1993, a letter from Frederick M. Bernthal, then Acting Director of 
NSF, was sent to the president or chancellor of each sampled institution, asking 
that the institution participate in the study and that a coordinator be named for 
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the survey. A letter of endorsement of the project signed by the heads of eight 
higher education associations was also enclosed. After the 2-week deadline for 
returning the coordinator identification card, telephone followup was conducted 
with all sampled institutions that had not yet identified a survey coordinator. 
Survey materials were mailed to the coordinators in mid-October by certified 
mail, and the return receipt cards served as a control log. For cards that were not 
returned, receipt of the survey materials was confirmed by telephone in 
November. The questionnaire and cover letter requested return of the completed 
survey by December 1, 1993. Nonresponse followup began in mid-December 
and continued through March 1994. 

After the questionnaires were edited, a series of logic and arithmetic checks was 
run and additional follow-up was conducted to resolve data inconsistencies within 
the questionnaire or disparities between the 1992 and 1994 survey responses. 

After data collection, site visits were conducted, during which NSF and project 
staff members met with survey respondents to discuss the questionnaire, 
interpretation and reliability of the data provided, and the survey procedures. 
The purposes of these visits were to (1) obtain information about the data 
provided to assist in the analysis of the findings and (2) obtain information that 
could be used in planning for the 1996 survey. 

The overall response rate for the survey was 93 percent. As Table A-3 indicates, 
response rates were high for all institution categories. 



Table A-3. Academic institution response rates, by category of institution: i l )94 



institution category 


Number of institutions 


Response rate 




Sample 


Respondents 




Total 


309 


287 


93% 


Non-HBCUs': 








Doctorate-granting 


177 


166 


94 


Top 100 in research 

expenditures 


100 


97 


97 


Other 


77 


69 


90 


Nondoctorate-granting 


88 


74 


84 


Public 


161 


149 


93 


Private 


104 


91 


88 


HBCUs' 


44 


41 


93 



1 HBCU refers to Historically Black Colleges and University--. 



SOURCE: National Science Foundation/SRS, / 994 Survey or Scientific and Engineering Research Facilities at 
Universities and Colleges 
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item Nonresponse 



After machine editing of questionnaire responses for completeness, internal 
consistency, and consistency with data from previous questionnaires, extensive 
telephone data retrieval was conducted to minimize the amount of missing or 
otherwise problematic responses to individual questionnaire items. One 
exception was the item (la) on total academic space in all disciplines outside S&E 
fields. This item was difficult for some institutions to answer; and although data 
retrieval was attempted, the item had an unusually high nonresponse rate 
(1 7 percent). 

As a result of these followup activities, most of the individual items had very low 
item nonresponse rates. The item with the highest non-response rate (other than 
item la) was the new item on costs to comply with the 1990 Americans with 
Disabilities Act (Item 4b). This item had 24 missing values (8 percent). Next 
highest was the item in 4a asking about the prorated total research space involved 
in all 1992 and 1993 repair/renovation projects costing $100,000 or more. It had 
9 missing values (3 percent). Item 3, the current condition of research space by 
field, also had 9 missing values (3 percent) for one field: medical sciences, 
outside of medical school. All other data items had fewer than 9 missing values; 
that is, all had item response rates over 97 percent. 

Missing values were imputed for questionnaire items that were involved in the 
data analysis. Wherever possible, missing values for items 1, 2, and 3 (amount, 
condition, and adequacy of existing space) were imputed on the basis of 
information in the institution's 1 992 questionnaire. In questions 4 and 8 (on 
recent and planned capital projects), most missing values involved either missing 
costs or missing NASF, but not both. In these cases, the missing data element 
was imputed from the reported element, using 1992 data on average cost per 
NASF to estimate one from the other. 

Missing values that could not be imputed using the above methods (for example, 
a missing value on the amount of research space at an institution that had not 
provided this information in the 1992 survey) were imputed using a "hot deck" 
approach. This approach involved imputing the missing value from a "donor" 
institution that did provide the needed information and that was as closely 
matched as possible to the institution with the missing information in terms of 
control, type (doctorate-granting or not), and 1988 research expenditures. 
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Weighting 

After data collection, sampling weights were created for use in preparing national 
estimates from the data. First, within each weight class, a base weight was 
created for each institution in the sample. The base weight is the inverse of the 
probability of selecting the institution for the sample. Second, because some 
institutions in the sample did not respond to the survey, the base weights were 
adjusted in each weight class to account for this unit nonresponse. Finally, the 
weights were adjusted again to bring the number of estimated institutions in 
accordance with the known number of institutions in various categories. For this 
final "poststratification" adjustment, the institutions were classified by type (top 
100 in research expenditures, other doctorate-granting, nondoctorate-granting), 
control, and HBCU status. The poststratified weights were used to produce the 
estimates shown in this report. The weighting procedures used were verv similar 
to those used in the 1988, 1990, and 1992 studies. 



Reliability of 
Survey Estimates 

The findings presented in this report are based on a sample and are therefore 
subject to sampling variability. Sampling variability arises because not all 
institutions are included in the study. If a different sample of institutions had 
been selected, then the results might have been somewhat different. The 
standard error of an estimate can be used to measure the extent of sampling 
variability for that particular estimate. 

One of the ways that the standard error can be used is in the construction of 
confidence intervals. If all possible samples were selected and surveyed under 
similar conditions, then the intervals of two standard errors below the estimates 
to two standard errors above the estimates would include the average result of 
these samples in about 95 percent of the cases. Since only one sample-is actually 
selected and surveyed, the standard error must be estimated from the sample 
itself. The interval constructed using the estimated standard error from the 
sample is called a 95 percent confidence interval. Estimated standard errors for 
selected statistics are shown in Table A-4 on the following two pages. 
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Table A-4. Standard errors (S.E.) for selected estimates 



SUihtk 


ToUl 




Doctorate $rinting 


Nondoctoratt 
grunting 


Public 












ToUl 


Top 100 in 
research 


Other 




Estimate 


S.E. 


Estimate 


S.E. 


Estimate 








S.E. 


Estimate 


S.E. 


Estimate 


S.E. 


Estimate 














1 


Total 
research 
square 
footage (in 
thousands): 






























1988 


112.062 


1.864 


107,443 


2.004 


80.627 


1.419 


26.815 


2.019 


4.619 


437 


82.38 i 


1.627 


29,678 


868 


1990 


116.327 


4,054 


1 11, 166 


4,092 


81,659 


1,327 


29,508 


3,574 


5,161 


485 


Aft 880 


3 538 


29,447 


1.591 


1992 


122.015 


4.079 


117.373 


4.185 


87,508 


0 


29,865 


4.185 


4.642 


316 


90,815 


3,612 


31,200 


'969 


1994 


127.369 


2.885 


121,930 


2,766 


90,974 


0 


30,956 


2.766 


5,439 


372 


91.723 


2,163 


35,645 


1.569 


Difference: 






























1 990 & 1988 


4,265 


3.586 


3,723 


3.659 


1,032 


2.533 


2,693 


3.659 


542 


205 


4,496 


3,026 


-231 


1,385 


1 992 & 1990 


5,687 


6.239 


6,207 


6,404 


5.849 


1,327 


358 


6.4 1 2 




481 


3.934 


6.246 


1.753 


i 2G0 


1994 & 1992 


5.354 


4.996 


4.557 


5,016 


3,466 


0 


1,091 


5,016 


797 


4o8 


908 


4.210 


4,445 


1,844 


Repair / 
renovation 
NA5F (NASF 
in thousands) 






























1988 


838 


60 


793 


58 


596 


10 


197 


59 


45 


8 


436 


38 


402 


27 


1990 


1,010 


265 


979 


264 


483 


12 


496 


259 


30 


15 


CQQ 
D ?5 


zoo 


3 1 1 


18 


1992 


825 


40 


794 


38 


632 


0 


161 


38 


32 


9 


449 


41 


376 


15 


1994 


837 


45 


803 


44 " 


623 


0 


180 


44 


34 


S 


522 


41 


315 


21 


Difference: 






























1990 & 1988 


1 72 


ZD? 


186 


267 


-113 


18 


299 


261 


-15 


22 


263 


265 


-91 


35 


1992 & 1990 


-185 




-185 


267 


150 


12 


•355 


262 


£ 


J5 


-250 


270 


65 


38 


1994 & 1992 


12 


60 


9 


58 


-9 


0 


19 


58 


2 


10 


73 


58 


-61 


26 


Repair / 
renovation 
cost (dollars 
in millions): 






























1988 


13,431 


1,305 


12,841 


1,345 


9,124 


304 


3,717 


1,299 


590 


90 


8,745 


1.196 


4.685 


528 


1990 


1 1 ,449 


576 


10,993 


483 


7,781 


179 


3,212 


464 


456 


229 


8,223 


473 


3,226 


237 


1992 


8,606 


657 


8,344 


624 


5,622 


0 


2,722 


624 


262 


81 


5,420 


613 


3,187 


180 


1994 


9.134 


632 


8,811 


611 


6,028 


0 


2,783 


611 


323 


79 


6,011 


496 


3,123 


320 


Difference: 






























1990 & 1988 


-1.982 


1,343 


-1,848 


1,252 


-1,343 


351 


-505 


1.276 


-134 


251 


-522 


1,233 


-1,459 


384 


1992 & 1990 


-2,841 


928 


•2,649 


914 


-2.159 


179 


-490 


841 


-194 


228 


-2,804 


788 


-38 


328 


1994 & 1992 


528 


912 


467 


873 


406 


0 


61 


873 


61 


113 


591 


789 


-64 


367 



KEY: "NW - net assignable square feet 

SOURCE: National Science FoundationlSRS. 1994 Survey of Scientific and engineering Research Facilities at Universities and Colleges 
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Table A-4. Standard errors <S,E.) for selected estimates (continued) 



SUlistic 




ToUi 










Doctor *tt grttHing 






Nor doctor 
grMrrting 


futfc 


fr/vafe 












ToUl 


.' :.\ 


: 


Top 100 in 
research 


-..Other 


Estimate 


S,E. 


Eft i mate 




Estimate 


5.E. 






Estimate 


S.E. 


Estimate 


S.E. 


.1 


Estimate I 






Estimate 


S.E. 
















New 

construction 
costs (dollars 
in millions): 








































1988 




2.051 


73 




1.888 


72 




1,599 


64 


288 


53 


163 


19 


1.35S 


36 


696 


75 




1990 




2,464 


128 




2 315 


131 




1,558 


34 


757 


114 


1 50 


56 


1 ,727 


108 


738 


62 




199? 




2,975 


150 




2,84 7 


164 




2,022 


0 


826 


164 


1 2^ 


99 


2 020 


1 10 


956 


87 




1994 




2.859 


195 




2.766 


190 




2.076 


0 


690 


190 


92 




2 063 


157 


796 


1 10 




Difference 






































1990 & 1988 


414 


140 




427 


128 




• 41 


83 


469 


127 


-13 


60 


372 


102 


42 


84 




1992 & 1990 


511 


231 




532 


249 




464 


34 


69 


233 


•22 


116 


293 


165 


218 


115 




1994 & 1992 


•1 16 


246 




-81 


251 




54 


0 


-136 


251 


•36 


'07 


43 


192 


■160 


140 




New 

construction 
NASF (NASF 
in 

thousands)- 










































































1988 




9.922 


387 


8,908 


401 




7.261 


215 


1,647 


407 


1,014 


117 


7,344 


223 


2.578 


271 




1990 




10.647 


851 




9,840 


776 


6.073 


86 


3,767 


747 


807 


337 


8.1 15 


805 


2.532 


153 




1992 




1 1,81 7 


816 


11.022 


1.000 


6.972 


0 


4,050 


1.000 


795 


225 


8,268 


7.857 


3,549 


230 




1994 




11 056 


974 


10,538 


902 


6,851 


0 


3,687 


902 


518 


265 


8,253 


892 


2.803 


342 




Difference: 






































1990 & 1988 


726 


903 


932 


765 


•1,188 


242 


2,120 


881 


■207 


366 


771 


772 


■ 46 


244 




1992 & 1900 


1,170 


1.508 


1,181 


1,659 


899 


86 


283 


1,633 


■12 


419 


152 


1,415 


1,017 


282 




1994 & 1992 


■ 761 


1.271 


-484 


1,347 


•121 


0 


•363 


1,347 


-277 


348 


• 15 


1,1 70 


-746 


412 | 



KEY: "NASF" - net assignable square feet 

SOURCE. .Nat/ona/ Science FoundalionlSRS, 1994 Survey of Scientific and Engineering Research Facilities at Universities 
and Colleges 



Table A-4. Standard errors (S.E.) for selected estimates (continued) 



Statistic ' \ - 


Suitable for , 
sopfihticited 
research 


iffectiyt far most 
■W' purposes ' J< 


^ Needs limited . 
repalr/reno vithn 


Needs mafot^ri 
repair/renovation * 




Estimate 


S.E. ■■ 


Estimate 


S.E. 


Estimate 


S.E. 


Estimate 




Amount of research space 
(NASF in thousands): 

1988 

1990 

1992 

1994 


26,793 
30,135 
32.723 
33.743 


836 
1,239 
1,356 
1,078 


41,114 
41,072 
42,306 
41,904 


1,175 
1,794 
1,846 
1,017 


26,264 
27,047 
27,620 
29,700 


646 
914 
1,106 
1,004 


1 7,702 
18,073 
19,370 
22,021 


397 
983 
607 
770 



KEY: "NASF" - net assignable square feet 

SOURCE: Nation*! Science Foundation/SRS, 1994 Survey of Scientific and Engineering Research Facilities at 
Universities and Colleges 



Appendix A: Technical Notes 



The standard errors for this study were estimated using a replication method 
called the jackknife repeated replication method. Using this method, the sample 
is divided into 15 replicates, and estimates are produced for each replicate. The 
variability among these replicate estimates is then used to estimate the standard 
error. Because the 1994 sample was independently drawn, the standard error of 
the difference between 1994 and 1992 estimates was computed under the 
assumption of independence. 



In addition to sampling errors, survey estimates can be adversely affected by 
nonsampling errors. Errors of this type include those resulting from reporting and 
processing of data. In this survey, extensive followup with respondents was used 
to ensure that the data were as accurate as possible. This followup included 
cross-year review that verified inconsistencies between the current and previous 
questionnaires. 



In the 1994 survey, research was defined more broadly than in previous years. 
However, this change in definition had little effect on how institutions actually 
reported S&E research space. Like the definition used in previous years, the 1994 
definition included all R&D activities that are separately budgeted and accounted 
for. Unlike the previous definition, the 1994 definition also included 
departmental research that was not separately budgeted. Conversations with 
respondents from earlier surveys revealed that some departmental research had 
been included; thus, the current definition of research reflects what many 
institutions had been reporting all along. 

Previous cycles of this survey used the definition of organized research that is 
specified in OMB Circular A-21 (the form used for calculation of indirect costs). 
That definition is as follows: "Organized research means all research and 
development activities of an institution that are separately budgeted and 
accounted for. It includes: (1) Sponsored research means all research and 
development activities that are sponsored by Federal and non-Federal agencies and 
organizations ... (2) University research means all research and development 
activities that are separately budgeted by the institution under an internal 
application of institutional funds." 



Data Considerations, 

Definitions, 

and Limitations 



Research Square Footage 
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Institutions' facility recordkeeping systems vary considerably. In general, most of 
the larger institutions have central computerized facility inventor*)' systems, often 
based on space surveys conducted specifically for OMB Circular A-21 . Many 
institutions with smaller research programs are not required to calculate square 
footage [or OMB Circular A-21, and do not maintain databases that can provide 
such information. These institutions had to calculate or estimate square footage 
information specifically for this study. 

Capital Projects Involving 
Research Facilities 



Relatively few institutions maintain information on construction and repair/ 
renovation projects specific to research facilities. Many capital projects involve 
both research and nonresearch space. When a project was not exclusivelv for 
research, institutions had to estimate the proportion of the project that was 
related to research facilities. For this purpose, the following guideline was 
included in the questionnaire instructions: For multi-purpose facilities, prorate the 
costs to reflect the proportion of R&D space involved in the projects (e.g., if 20 
percent of the space involved is used for organized research, report 20 percent of 
the total project completion costs). 

Some projects, such as construction or whole-building renovation may take more 
than one year to complete, and other projects may overlap fiscal years. Projects 
were allocated to the fiscal year in which actual construction activity began or will 
begin. 

Because institutions use different dollar values to identify "major projects/' this 
survey established a guideline to ensure consistency of reporting. As in previous 
cycles of the survey, projects with costs of $100,000 or more associated with 
research facilities were included. In 1992 and 1994, the surveys also had a 
separate question about costs of repair/renovation projects in the $5,000 to 
$99,999 range. 
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Dollar Amounts: 

Current Versus Constant Dollars 



In this report, capital project dollar amounts are presented in both constant and 
current dollars but discussed only in terms of 1993 constant dollars. Constant 
dollars are "inflation adjusted" dollars that adjust for variations in the purchasing 
power of the dollar over time. Dollar amounts were adjusted using the Bureau of 
the Census' Composite Fixed-Weighted Price Index for Construction. Unlike a 
more general index, this construction index closely tracks inflation within the 
construction industry. This index reflects only changes in prices and is unaffected 
by changes in the mix of construction projects during any given year. 

Previous reports used current, not constant dollars to present trends in capital 
project expenditures. Comparisons in current dollars tend to overstate increases 
in spending over time because more current dollars are needed to buy the same 
products each year. Comparisons in constant dollars provide a more accurate 
picture of expenditure trends. 

The specific adjustments used for each of the fiscal years is shown in Table A-5. 



Table Ao. Composite Fixed-Weighted Price Index 
for Construction inflation adjustments 





A verage Composite 


Fiscal year 


Fixed-Weighted 




Price Index for Construction 1 


1986-1987 


1.159 


1988-1989 


1.079 


1990-1991 


1.042 


1992-1993 


1.000 



1 The index for the second year was used in all calculations that 
spanned two fiscal years 

SOURCE: National Science Foundation/SRS t 1994 Survey of Scient 
and Engineering Research Facilities at Universities and Colleges 
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Condition and Adequacy 
of Research Facilities 



A number of respondents stated that reports of the condition and the adequacy of 
facilities are, by their very nature, subjective. Two persons may make different 
assessments of the same facility or have different opinions of what is required in 
order for a facility to be suitable for a particular type of research. Despite the 
subjectivity involved, these items do capture an overall picture of the current 
status of facilities. Discussions with respondents at a number of institutions 
indicated thzt, for the most part, deans in consultation with department heads 
reported on the condition and adequacy of facilities. A few institutions indicated 
that they have detailed condition data in a central database. In those cases, the 
facilities office was able to respond to these items. 

A few institutions indicated that it is conceptually difficult to assess the condition 
of a research facility without including instrumentation in that assessment. Most 
respondents, however, indicated that they had no such problem and were able to 
report on the condition of the "bricks and mortar." 



Cost per Square Foot Data 



The study did not collect unit cost data for individual construction or repair/ 
renovation projects. It collected only the aggregate research-related costs and the 
! aggregate research space involved in all projects begun during specified periods. 
' These aggregates can be combined into indices of average cost per square foot, 
| which are useful in tracking broad cost trends over time. However, they are of 
| little practical value as guidelines for project planning. By all accounts, unit costs 
j for both construction and repair/renovation projects are highly variable, 
j depending on the specific requirements of the particular project and on many 
j other factors as well (e.g., geographic region of the country). Such differences, 

which are of crucial importance in project planning, are obscured in the kinds of 
! multiproject averages that can be constructed from this study's data. 
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Deferred Capital Needs 



The study asked institutions to report on deferred construction and repair/ 
renovation costs that were included in an approved institutional plan. For 
definition purposes, the survey stated that deferred space must satisfy the 
following four criteria: the space must be necessary to meet the critical needs of 
current faculty or programs; construction must not be scheduled to begin in FYs 
1994 or 1995; the construction must not currently have funding; and the space 
must not be for developing new programs or for expanding the number of faculty. 
Although such a question prevents respondents from being too speculative, the 
item fails to include needs that may, in fact, exist but not be part of an 
institutional plan. Given the fiscal realities of the 1990s, many universities and 
colleges may need new S&E facilities but competing priorities, coupled with 
decreased budgets, may result in institutions not incorporating such needs into 
official planning documents. Since 40 percent of all institutions indicated that 
they had an institutional plan that included deferred capital projects, the estimate 
of need derived from responses to this question must be interpreted as a 
conservative estimate of overall S&E facility needs. 
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List of Sampled Institutions 



Public, doctorate-granting institutions 



Institution name 


State 


University of Alaska Fairbanks 


AK 


Auburn University 


AL 


University of Alabama at Birmingham 


AL 


University of South Alabama 


AL 


University of Arkansas 


AR 


University oi Arkansas tor Medical Sciences 


AR 


Arizona State University 


AZ 


University of Arizona 


AZ 


San Diego State University 


CA 


University of California 


CA 


University of California-Davis 


CA 


University of California-Irvine 


CA 


University of California-Los Angeles 


CA 


University of California-Riverside 


CA 


University of California-San Diego 


CA 


University of California-San Francisco 


CA 


University of California-Santa Barbara 


CA 


University of California-Santa Cruz 


CA 


Colorado School of Mines 


CO 


Colorado State University 


CO 


University of Colorado at Boulder 


CO 


University of Colorado at Colorado Springs 


CO 


University of Colorado Health Sciences Center 


CO 
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Public, doctorate-granting institutions 

Top 100 Institution name State 

* University of Connecticut CT 
University of Delaware DE 
Florida Agricultural and Mechanical University FL 
Florida State University FL 

* University of Florida FL 

* University of South Florida FL 

* Georgia Institute of Technology GA 
Georgia State University GA 

* University of Georgia GA 

* University of Hawaii at Manoa HI 

* Iowa State University IA 

* University of Iowa IA 
Idaho State University ID 
Southern Illinois University at Carbondale IL 

* University of Illinois at Chicago IL 

* University of Illinois at Urbana-Champaign IL 
Ball State University IN 

* Indiana University IN 

* Purdue University IN 
Kansas State University KS 

* University of Kansas KS 
Wichita State University KS 

* University of Kentucky KY 
Grambling State University LA 
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Public, doctorate-granting institutions 

Top 100 Institution name State 

* Louisiana State University LA 

* University of Massachusetts at Amherst MA 
University of Massachusetts Lowell MA 

* University of Maryland at Baltimore MD 

* University of Maryland College Park MD 

* Michigan State University MI 
Michigan Technological University MI 

* University of Michigan-Ann Arbor MI 

* Wayne State University MI 

* University of Minnesota MN 

* University of Missouri-Columbia MO 

* Mississippi State University MS 
University of Mississippi MS 
Montana State University MT 
East Carolina University NC 

* North Carolina State University NC 

* University of North Carolina at Chapel Hill NC 
North Dakota State University ND 

* University of Nebraska-Lincoln NE 
University of Nebraska Medical Center NE 

* Rutgers, the State University of New Jersey NJ 

* University of Medicine and Dentistry 

of New Jersey NJ 
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Public, doctorate-granting institutions 

Top 100 Institution name State 

New Mexico Institute of Mining and Technology NM 

* New Mexico State University NM 

* University of New Mexico NM 
University of Nevada-Reno NV 

* State University of New York at Buffalo NY 

* State University of New Yoik at Stony Brook NY 

State University of New York College of 

Environmental Sciences and Forestry NY 

State University of New York Health 

Science Center at Brooklyn NY 

Bowling Green State University OH 

Cleveland State University OH 

Ohio University OH 

The Ohio State University OH 

* University of Cincinnati OH 

* Oklahoma State University OK 

* University of Oklahoma OK 

* Oregon State University OR 
University of Oregon OR 

* Pennsylvania State University PA 
Temple University PA 

* University of Pittsburgh PA 

* Clemson University SC 
University of South Carolina SC 
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Public, doctorate-granting institutions 



Institution name 


State 


South Dakota State University 


SD 


Memphis State University 


TN 


Tennessee State University 


TN 


University of Tennessee, Knoxville 


TN 


Lamar University 


TX 


Stephen F. Austin State University 


TX 


Texas A & M University 


TX 


Texas Tech University 


TX 


T^vqc \AJ C\ m on e 1 Inivpr^itv 
1 Caoj VVUillall J UlllVtl j1 Ly 


TV 

1 A 


University of Houston 


TX 


University of North Texas 


TX 


University of Texas at Arlington 


TX 


University of Texas at Austin 


TX 


University or lexas Health bcience 




Center at Houston 


TX 


T 'diversity of Texas Medical Branch 




c '.Vlveston 


TX 


University of Texas Southwestern 




Medical Center at Dallas 


TX 


University of Texas System Cancer Center 


TX 


University of Utah 


UT 


Utah State University 


UT 


College of William and Mary 


VA 


George Mason University 


VA 
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Public, doctorate-granting institutions 

Top 100 Institution name State 

* University of Virginia VA 

* Virginia Commonwealth University VA 

* Virginia Polytechnic Institute and 

State University VA 

* University of Washington WA 

* Washington State University WA 

* University of Wisconsin-Madison WI 
University of Wisconsin-Milwaukee WI 
West Virginia University WV 
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Private, doctorate-granting institutions 



100 


Institution name 


State 


* 


California Institute of Technology 


CA 


* 


Stanford University 


CA 


* 


University of Southern California 


CA 




University of Denver 


CO 




Wesleyan University 


CT 


* 


Yale University 


CT 




American University 


DC 




George Washington University 


DC 


* 


Georgetown University 


DC 




Howard University 


DC 




Florida Institute of Technology 


FL 


* 


University of Miami 


FL 




Clark Atlanta University 


GA 


* 


Emory University 


GA 




Morehouse school of Medicine 


GA 




Loyola University of Chicago 


IL 


* 


Northwestern University 


IL 




Rush University 


IL 


* 


University of Chicago 


IL 




University of 1th Sciences/ 
The Chicago Medical School 


IL 


* 


Tulane University 


LA 




Xavier University of Louisiana 


LA 




Boston College 


MA 
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Private, doctorate-granting institutions 

Top 100 Institution name State 

* Boston University MA 
Brandeis University MA 

* Harvard University MA 

* Massachusetts Institute of Technology MA 
Smith College MA 
Tufts University MA 

* Woods Hole Oceanographic Institute MA 
Worcester Polytechnic Institute MA 

* Johns Hopkins University MD 
Kirksville College of Osteopathic Medicine MO 
St. Louis University MO 

* Washington University MO 

* Duke University NC 
Wake Forest University NC 
Dartmouth College NH 

* Princeton University NJ 
Seton Hall University NJ 
Albany Medical College NY 
Clarkson University NY 

* Columbia University in the City of New York NY 
Cornell University NY 

* Mount Sinai School of Medicine NY 

* New York University NY 
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Private, doctorate-granting institutions 



100 


Institution name 


State 




Rensselaer Polytechnic Institute 


NY 


* 


Rockefeller University 


NY 


* 


University of Rochester 


NY 


* 


Yeshiva University 


NY 


* 


Case Western Reserve University 


OH 


* 


Carnegie Mellon University 


PA 




Drexel University 


PA 




Lehigh Universitv 

o 


PA 




The Medical College of Pennsylvania 


PA 




Thomas Jefferson University 


PA 


* 


University of Pennsylvania 


PA 




Brown University 


PJ 




Providence College 


RI 




Meharry Medical College 


TN 


♦ 


Vanderbilt University 


TN 


* 


Baylor College of Medicine 


TX 




Rice University 


TX 




Marquette University 


WI 




Medical College of Wisconsin 


WI 
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Public, nondoctorate-granting institutions 
Institution name 

Alabama Agricultural and Mechanical University 

Alabama State University 

Trenholm State Technical College 

University of Arkansas at Pine Bluff 

California Polytechnic State University-Pomona 

California State University-Chico 

California State University-Fresno 

California State University-Fullerton 

California State University-Hayward 

California State University-Long Beach 

Humboldt State University 

San Jose State University 

University of the District of Columbia 

Delaware State College 

Albany State College 

Fort Valley State College 

Southern Illinois University at Edwardsville 

Western Illinois University 

Kentucky State University 

Morehead State University 

Murray State University 

Southern University and A&M College at Baton Rouge 
University of Massachusetts Dartmouth 
Coppin State College 



} 



State 

AL 

AL 

AL 

AR 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

DC 

DE 

GA 

GA 

IL 

IL 

KY 

KY 

KY 

LA 

MA 

MD 
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Public, nondoctorate-granting institutions 

Institution name State 

Morgan State University MD 

Towson State University MD 

University of Maryland Eastern Shore MD 

Grand Valley State University MI 

Northern Michigan University MI 

Mankato State University MN 

Lincoln University MO 

Northeast Missouri State University MO 

Alcorn State University MS 

Delta State University MS 

Jackson State University MS 

Mississippi Valley State University MS 

North Carolina Agricultural and Technical State University NC 

North Carolina Central University NC 

University of North Carolina at Charlotte NC 

Winston-Salem State University NC 

Eastern New Mexico University NM 

University of Nevada-Las Vegas NV 

City University of New York College of Staten Island NY 

City University of New York Queens College NY 

City University of New York York College NY 

State University of New York College at B 'ockport NY 

State University of New York College at Buffalo NY 

State University of New York College at Geneseo NY 
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Public, nondoctorate-granting institutions 

Institution name State 

Central State University OH 

Langston University OK 

Western Oregon State College OR 

California University of Pennsylvania PA 

Clarion University of Pennsylvania PA 

East Stroudsburg University of Pennsylvania PA 

Edinboro University of Pennsylvania PA 

Lincoln University PA 

! South Carolina State College SC 

' Winthrop College SC 

Prairie View A & M University TX 

S 

! Texas A & I University TX 

Texas Southern University TX 

j 

| University of Houston-Clear Lake TX 

i 

| West Texas State University TX 

I 

| James Madison University VA 

i 

| Norfolk State University VA 

i 

| Virginia Military Institute VA 
' Virginia State University VA 
University of the Virgin Islands VI 
Central Washington University WA 
| Eastern Washington University WA 
i University of Wisconsin-Green Bay WI 
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Public, nondoctorate-granting institutions 



Institution name State 

University of Wisconsin-Parkside WI 

University of Wisconsin-River Falls WI 

University of Wisconsin-Stout WI 

Marshall University WV 
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Private, nondoctorate-granting institutions 




Institution name 


State 


Oakwood College 


AL 


Selma University 


AL 


Tuskegee University 


AL 


Chapman University 


CA 


Harvey Mudd College 


CA 


Occidental College 


CA 


Pomona College 


CA 


Colorado College 


CO 


Connecticut College 


CT 


Quinnipiac College 


CT 


Rollins College 


FL 


Morehouse College 


GA 


Grinnell College 


IA 


Knox College 


IL 


DePauw University 


IN 


Valparaiso University 


IN 


Dillard University 


LA 


Loyola University 


LA 


Amherst College 


MA 


Emmanuel College 


MA 


Mount Holyoke College 


MA 


Regis College 


MA 


Wellesley College 


MA 


Wentworth Institute of Technology 


MA 
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Private, nondoctorate-granting institutions 

Institution nam e State 

Williams College MA 

Goucher College MD 

Bowdoin College ME 

Carleton College MN 

St. Mary's College MN 

Tougaloo College MS 

Johnson C. Smith University NIC 

Monmouth College NJ 

Barnard College NY 

Ithaca College NY 

Manhattan College NY 

Vassar College NY 

Webb Institute of Naval Architecture NY 

College of Wooster OH 

! Xavier University OH 

Reed College OR 

University of Portland OR 

Bucknell University PA 

Franklin and Marshall College PA 

Haverford College PA 

Swarthmore College PA 

Widener University PA 

\ Fisk University TN 

; St. Mary's University San Antonio TX 
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Private, nondoctorate-granting institutions 




Institution name 


State 


Hampton University 


VA 


iviiuaicDury v^uiicgc 


VT 


Pacific Lutheran University 


WA 


Beloit College 


Wl 


Lawrence University 


Wl 


Milwaukee School of Engineering 


Wl 
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Historically Black Colleges and Universities 

Institution name State 

Trenholm State Technical College AL 

Alabama Agricultural and Mechanical University AL 

Alabama State University AL 

Oakwood College AL 

Selma University AL 

Tuskegee University AL 

University of Arkansas at Pine Bluff AR 

Howard University DC 

University of the District of Columbia DC 

Delaware State College DE 

Florida Agricultural and Mechanical University FL 

Morehouse College GA 

Albany State College GA 

Clark Atlanta University GA 

Fort Valley State College GA 

Morehouse School of Medicine GA 

. Kentucky State University KY 

Southern University and A&M College at Baton Rouge LA 

Dillard University LA 

Gambling State University LA 

Xavier University of Louisiana LA 

University of Maryland Eastern Shore MD 

; Coppin State College MD 

Morgan State University MD 
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MS 
MS 



Historically Black Colleges and Universities 

Institution name Sfafe 

Lincoln University M0 

Alcorn State University Ms 

Jackson State University MS 
Mississippi Valley State University 
Tougaloo College 

North Carolina Agricultural & Technical State University NC 

Johnson C. Smith University NC 

North Carolina Central University NC 

Winston-Salem State University NC 

Central State University 0H 

Langston University OK 

Lincoln University PA 

South Carolina State College SC 

Fisk University TN 
Meharry Medical College TN 
Tennessee State University TN 
Prairie View A & M University TX 
Texas Southern University TX 
Hampton University VA 
Virginia State University VA 
Norfolk State University VA 
University of the Virgin islands VI 
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NSF Form: 1264 (9/93) 



OMB # 3145-0101 
Expires 1/31/94 



1994 SURVEY OF SCIENTIFIC AND ENGINEERING RESEARCH 
FACILITIES AT COLLEGES AND UNIVERSITIES 

National Science Foundation 
National Institutes of Health 



Acting out of concerns raised by the academic community, Congress directed the National Science 
Foundation (NSF) to collect and analyze data about research facilities at colleges and universities and to 
report to Congress every two years. This survey is in response to that requirement under authorization 
of the National Science Foundation Act of 1950, as amended. 

For this survey, we're asking you to respond to 12 items in these five categories: 

■ amount of space in your institution, 

■ amount and condition of research space in your institution, 

■ costs of renovation/repair and new construction of research space completed or begun, 

■ amount of new space needed for current research projects, and 

■ miscellaneous topics. 

We will use the information that you provide us for a report that gives a broad, quantitative picture of 

■ the cost, availability, and condition of existing research facilities; and 

■ the current capital spending by colleges and universities, sources of funding, 
and plans for future construction and renovation of research facilities. 

The report is used by Congress, many higher education associations, and university and college administrations 
to help make policy decisions. NSF and NIH do not use or allow other agencies to use the information from 
this survey to affect individual institutional funding, nor will detailed responses be used in any manner that 
would identify an individual institution's responses. Your participation in this survey is voluntary. 

The president or chancellor of your institution named the individual on the label below to coordinate data 
collection for this survey. Please correct any wrong information on the label. 



Label 



If someone other than the person listed above coordinates the data collection, please tell us whom we may call 
if we have questions about the information. 

Name Title/Department Telephone no. and ext. 



Completing this survey requires an average of 30 hours. If you wish to comment on this burden, contact 
Herman Fleming, Reports Clearance Officer, NSF, at 703-306-1243, and the Office of Management and Budget, 
Paperwork Reduction Project (OMB Number 3145-0101), Washington, DC 20503. 

Return the completed survey by December l t 1993. to The Gallup Organization 

Attention: Sean Stevens 
300 South 68th St. Place 
Lincoln, NE 685 JO 

^ you have any questions or comments about the survey, contact Dr. Ann Lanier of NSF at 703-306-1774 or 
: iy Cnnifer Spielvogel of The Gallup Organization at 1-800-288-9439. 
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Definitions and Guidelines 



Use the definitions and guidelines in this section as you fill out the survey. 



DEFINITIONS 

Research 



Refers to all research and development activities of an institution that are budgeted 
and accounted for. Research can be funded by the federal government, state 
governments, foundations, corporations, universities, or other sources. 



Research Facilities 



■ 
■ 



Refers to the physical plant in which research activities take place, including 

■ research laboratories; 

■ controUed-^nvironment space, such as clean or white rooms; 
technical-support space, such as carpentry and machine shops; 
facilities for laboratory animals, such as animal production colonies, holding 
rooms, isolation and germ-free rooms; 

■ faculty or staff offices, to the extent that they are used for research; 

■ department libraries, to the extent that they are used for research; and 

■ fixed (built-in) equipment such as fume hoods and benches. 

Does not include 

■ non-fixed equipment costing less than $1 million (these data are collected in a 
separate NSF/NIH survey); 

■ facilities that have been designated as federally funded research and 
development centers, such as Brookhaven National Lab, Kitt Peak, Fermi Lab, 
etc.; or 

■ facilities that are used by faculty but are not administered by the institution, 
such as research space at Veterans Administration or other non-university 
hospitals. 



Research Space 



Refers to the net assignable square feet (NASF) of space in facilities within which 
research activities take place. 



Repair / Renovation 



Refers to the fixing up of facilities in deteriorated condition, capital improvements on 
facilities, conversion of facilities, and so on. 



New Construction 



Refers to additions to an existing building or construction of a new building. 
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Science and Engineering Because every institution has its own way of classifying fields of study, for 
(S&E) Fields consistency please use the cross reference (see page 16) to classify areas of study at 

your institution. The cross reference identifies the departments that are included 
within each of the science and engineering (S&E) fields used in this survey. The 
cross reference is based on the classification of instructional programs used by the 
National Center for Educational Statistics. 

If you are unable to separate data for academic programs, report the combined data 
under "Other Sciences, not elsewhere classified" and list the fields that those data 
represent. 

For this survey, Science and Engineering (S&E) Fields include 

■ Engineering 

■ Physical Sciences 

■ Environmental Sciences 

■ Mathematics 

■ Computer Sciences 

■ Agricultural Sciences 

■ Biological Sciences 

■ Medical Sciences 

■ Psychology 

■ Social Sciences 

■ Other Sciences, not elsewhere classified 
They do not include 

■ law, business administration/management (except economics), humanities, 
history, the arts, or education (except educational psychology), for example. 



GUIDELINES 

For multi-purpose space 



For shared space 



For multi-purpose 
facilities 

For multi-year projects 



Prorate the net assignable square feet (NASF) to reflect the proportion of use devoted 
to research activity. 

For example, if a room or building is devoted to research activity approximately 40% 
of the time, count 40% of the NASF as research space. 

Prorate the NASF to reflect the proportion of use devoted to each field. 

For example, if a room or building is devoted equally to research activity in 
Computer Sciences and Mathematics, count 50% of the NASF as research space for 
Computer Sciences and 50% for Mathematics. 

Prorate the cost of repair/renovation and new construction projects to reflect the 
proportion of research space involved. 

Allocate the entire project completion cost (planning, construction, fixed equipment) 
to the fiscal year in which construction actually began or is expected to begin. 




14 



1 

1 



Amount of Space in Your Facility 
Item 1a. Instructional and research space 

To determine the current amount of instructional and research space in your facilities, include 

■ all space assigned to the fields or to the departments within fields, such as departmental and faculty offices, 
conference and seminar rooms, research space, and instructional space; and 

■ space leased by your institution. 

If the information is not available, you may estimate the amounts. 

© In Column 1 on the next page, fill in the current amount of net assignable square feet (NASF) devoted to 
instruction and research for each field or department listed. 

© Then near the bottom of Column 1, fill in the current total NASF devoted to instruction and research for 

■ science and engineering (S&E) fields, 

■ non-science fields, and 

■ all S&E and all non-science fields. 

© In Column 2, fill in the current amount of NASF devoted to research only for each S&E field or 
department listed. 

© Then at the bottom of Column 2, fill in the total NASF devoted to research in all S&E fields. 



Note for institutions using a facilities inventory system based on either NCES, NACUBO, or 
WICHE classifications: 

For Column 1 , Instructional and Research NASF, add the space that is assigned to functional 
category 1 (Instruction) and to functional category 2 (Research). For Column 2, Research NASF, 
use only the space that is assigned to functional category 2 (Research). 

Please refer to pages 95-96 in Appendix 2 of Postsecondary Education Facilities Inventory and 
Classification Manual, U.S. Department of Education, Office of Educational Research and 
Improvement, NCES 92-165. The definitions in that book are adapted from the 1988 NACUBO 
Taxonomy of Functions and the 1972 WICHE Program Classification Structure. 
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Column 1 


Column 2 


Field 


Instructional and Research NASF 


nQODQi wit iinur 


SCIENCE AND ENGINEERING (S&E) 
FIELDS 






engineering 












U>llVllUi UliClllal OClciiLco 






\/f a mom iifrioc 
ivia Li tell laliUo 






Computer Sciences 






Agricultural Sciences 






Biological Sciences 

Other than medical school 






Biological Sciences 
Medical school 






Medical Sciences 

Other than medical school 






Medical Sciences 
Medical school 






Psychology 






Social Sciences 






Other Sciences, not elsewhere classified 
List them: 






TOTAL FOR ALL S&E FIELDS 






TOTAL FOR ALL NON-SCIENCE FIELDS 
[ror example, law, d us in ess 
administration/ management (except 
economics), humanities, history, the arts, and 
pducatinn fpxcPDt pducatfonal r><?vrho]ncrv^l 






TOTAL FOR ALL S&E AND ALL 
NON-SCIENCE FIELDS 







Item 1b. Leased research and development space 

Look at the total research space for all S&E facilities at the bottom of Column 2 in the chart above. 
How much of that space is leased? 



NASF of leased research space 



Amount of Research Space 
Item 2. Amount of research space, by field 

To rate whether the amount of research space at your institution reported in Item 1a, Column 2 is sufficient for 
current research programs, consider 

■ only the existing amount of research space, and 

■ only your current research programs. 

For each field listed below, circle one of the following codes: 

A Adequate amount; sufficient to support all the needs of your research in the field 

B Generally adequate amount; sufficient to support most of your research needs in the field but 

may have some limitations 
C Inadequate amount; not sufficient to support the needs of your research in the field 
D Nonexistent space but needed 
NA Not applicable or not needed 



Field 


Amount of research space 
(circle one in each row) 


Engineering 


A 


B 


C 


D 


NA 


Physical Sciences 


A 


B 


C 


D 


NA 


Environmental Sciences 


A 


B 


C 


D 


NA 


Mathematics 


A 


B 


C 


D 


NA 


Computer Sciences 


A 


B 


C 


D 


NA 


Agricultural Sciences 


A 


B 


C 


D 


NA 


Biological Sciences 

Other than medical school 


A 


B 


C 


D 


NA 


Biological Sciences 
Medical school 


A 


B 


C 


D 


NA 


Medical Sciences 

Other than medical school 


A 


B 


C 


D 


NA 


Medical Sciences 
Medical school 


A 


B 


c 


D 


NA 


Psychology 


A 


B 


c 


D 


NA 


Social Sciences 


A 


B 


c 


D 


NA 


Other Sciences, not elsewhere classified 
List them: 


A 


B 


c 


D 


NA 



Who provided the above assessments (e.g., deans, department 
heads, physical plant administrators, the survey coordinator)? 
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Item 3. Current condition of research space, by field 



To rate the condition of current research space reported in Item 1a, Column 2, 

■ consider only current research programs/ 

■ consider the type of research conducted in the facility, and 

■ exclude non-fixed research instrumentation costing less than $1 million. 

For each field, fill in the percentage of research space that falls into each category below. 

A Suitable for use in the most highly developed and scientifically sophisticated research in the field 

B Effective for most purposes but not applicable to category A 

C Effective for some purposes but in need of limited renovation or repair 

D Requires major repair or renovation to be used effectively 

E Requires replacement 

NA Not applicable or no research space in this field 





Percentage of research space according to condition 


Field 


A 


B 


C 


D 


E 


NA 


Total 


Engineering 














100% 


Physical Sciences 














100% 


Environmental Sciences 














100% 


Mathematics 














100% 


Computer Sciences 














100% 


Agricultural Sciences 














100% 


Biological Sciences 

Orner than medical school 














100% 


Biological Sciences 
Medical school 














100% 


Medical Sciences 

Other than medical school 














100% 


Medical Sciences 
Medical school 














100% 


Psychology 














100% 


Social Sciences 














100% 


Other Sciences, not elsewhere classified 
List them: 














100% 



Who provided the above assessments (e.g., deans, department 
heads, physical plant administrators, the survey coordinator)? 
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Costs of Projects Completed or 



Item 4a. Research facilities projects over $100,000: your FY 1992 and FY 1993 

To report the completion costs (planning, construction, fixed equipment) and net assignable square feet (NASF) 
involved in repair/renovation and new construction of research facilities, 

■ consider only projects begun during your Fiscal Year 1992 or your Fiscal Year 1993, 

■ consider only projects over $100,000 (see Item 7 for projects under $100,000), and 

■ nrorate as necessary. 

O In Columns 1 and 3, fill in the completion costs for repair /renovation and for new construction for each field 
listed. 

© Then fill in the total completion costs for all science and engineering (S&E) fields at the bottom of Columns 1 
and 3. 

© In Columns 2 and 4, estimate the NASF involved in these projects for each field listed. 

© Then estimate the total NASF involved for all S&E fields at the bottom of Columns 2 and 4. 





REPAIR/RENOVATION begun 
during your FY 1992 or 1993 


NEW CONSTRUCTION begun 
during your FY 1992 or 1993 




Column 1 


Column 2 


Column 3 


Column 4 


Field 


Cost 


NASF 


Cost 


NASF 


Engineering 










Physical Sciences 










Environmental Sciences 










Mathematics 










Computer Sciences 










Agricultural Sciences 










Biological Sciences 

Other than medical school 










Biological Sciences 
Medical school 










Medical Sciences 

Other than medical school 










Medical Sciences 
Medical school 










Psychology 










Social Sciences 










Other Sciences, not elsewhere classified 
list them: 










TOTAL FOR ALL S&E FIELDS 
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Item 4b. Costs to comply with the 1990 Americans with Disabilities Act 



Look at the total cost reported in Item 4a in the last row of Column 1. Estimate the percentage of these total 
repair and renovation costs that your institution spent to bring this space into compliance with the 1990 
Americans with Disabilities Act. 



% spent to comply with the 1990 Americans with Disabilities Act 



Item 5. Sources of funding for research facilities projects over $100,000: 
your FY 1992 and FY 1993 

To provide the sources of funding for the projects begun during your Fiscal Year 1992 or your Fiscal Year 1993, 
which you reported in Item 4a, 

© Look back at the last row of the chart in Item 4a. Copy the totals that you wrote in Columns 1 and 3 into 
the first row below. 

© Fill in the expected dollar amounts of funding that you anticipate from each source listed below. 





Column 1 


Column 2 


Source 


REPAIR/RENOVATION 
begun during your FY 1992 or 1993 


NEW CONSTRUCTION 
begun during your FY 1992 or 1993 


COST OF ALL PROJECTS FOR S&E 
RESEARCH FACILITIES 






Federal Government 






State or Local Government 






Private Donation 






Institutional Funds 

Operating funds, endowments, 
indirect cost recovery, etc. 






Tax-Exempt Bonds 






Other Debt Financing 






Other Sources of Funding 
List them: 
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Item 6. Actual vs. planned research facilities spending: your FY 1992 and FY 1993 



O Did your institution fill out this survey in 1992? 

□ Yes. Go to ©. 

□ No. Go to Item 7 on the next page. 

© On the copy of your responses to the 1992 survey (included in this survey package), look at the total amount 
your institution planned to spend for repair /renovation of research facilities during your Fiscal Year 1992 and 
your Fiscal Year 1993. You'll find this amount listed under Item 5 in the 1992 survey. 

Now, look at the amount you wrote in the first row of Column 1 in Item 5 on the previous page. Is that 
amount within 25% (±) of the amount of spending listed under Item 5 in your 1992 survey? 

□ Yes. Go to ©. 

□ No. What factors account for the difference? 



@ On the copy of your responses to the 1992 survey, look at the total amount your institution planned to spend 
for new construction of research facilities during your Fiscal Year 1992 and your Fiscal Year 1993. You'll also 
find this amount under Item 5 in the 1992 survey. 

Now, look at the amount you wrote in the first row of Column 2 in Item 5 on the previous page. Is that 
amount within 25% (±) of the amount of spending listed under Item 5 in your 1992 survey? 

□ Yes. Go to Item 7 on the next page. 

□ No. What factors account for the difference? 
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Item 7. Repair/renovation projects between $5,000 and $100,000: 
your FY 1992 and FY 1993 



To report the completion costs (planning, construction, fixed equipment) involved in repair /renovation of science 
and engineering (S&E) research facilities, 

■ include only costs for research components, 

■ consider only projects begun during your Fiscal Year 1992 or your Fiscal Year 1993, and 

■ consider only projects costing between $5,000 and $100,000 (see Item 4a for projects 
over $100,000). 

Fill in the totil dollar amount in the space below, prorating as necessary. 



Total for all S&E research facilities 
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Item 8. Planned research facilities over $100,000 scheduled to begin 
construction In your FY 1994 and FY 1995 

To report the completion costs (planning, construction, fixed equipment) and net assignable square feet (NASF) for 
repair/renovation and new construction of research facilities that your institution plans to begin, 

■ consider only projects in which construction is planned to begin during your Fiscal Year 1994 or your Fiscal 
Year 1995, 

■ consider only projects expected to cost over $100,000, and 

■ prorate as necessary. 

O In Columns 1 and 3, fill in the completion costs for repair/renovation and for new construction for each field 
listed. 

© Then fill in the total completion costs for all science and engineering (S&E) fields at the bottom of Columns 1 
and 3. 

© In Columns 2 and 4, estimate the NASF involved in these projects for each field listed. 
O Then fill in the total NASF for all S&E fields at the bottom of Columns 2 and 4. 





REPAIR/RENOVATION scheduled 
to begin in your FY 1994 or 1995 


NEW CONSTRUCTION scheduled 
to begin in your FY 1994 or 1995 




Column 1 


Column 2 


Column 3 


Column 4 


Field 


Expected Cost 


Estimated NASF 


Expected Cost 


Estimated NASF 


Engineering 










Physical Sciences 










Environmental Sciences 










Mathematics 










Computer Sciences 










Agricultural Sciences 










Biological Sciences 

Other than medical school 










Biological Sciences 
Medical school 










Medical Sciences 

Other than medical school 










Medical Sciences 
Medical school 










Psychology 










Social Sciences 










Other Sciences, not elsewhere classified 
List them: 










TOTAL FOR ALL S&E FIELDS 











9 
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Space Needed 



Item 9. Research space needed for current faculty and programs but not 
scheduled to begin construction during your FY 1994 or FY 1995 

© Does your approved institutional plan include any deferred space that requires repair/ renovation or new 

construction? (Deferred space must satisfy the following four criteria: the space must be necessary to meet the 
critical needs of your current faculty or programs; construction must not be scheduled to begin during your 
Fiscal Year 1994 or your Fiscal Year 1995; the construction must not currently have funding; and the space must 
not be for developing new programs or for expanding the number of faculty.) 

□ Yes. How many years does your plan include? Go to ©. 

□ No. Go to Item 1 0 on the next page. 

© For each field listed, estimate and record in Column 1 the completion costs (planning, construction, fixed 
equipment) for deferred space which needs repair/renovation. 

Then add up the estimates and record the total at the bottom of Column 1. 

© For each field listed, estimate and record in Column 2 the completion costs for deferred space which needs 
new construction. 

© Then add up the estimates and record the total at the bottom of Column 2. 



© If you cannot provide cost estimates, then check here Q and fill in estimated NASF in the chart below. 





Column 1 


Column 2 


Field 


Estimated costs for needed REPAIR/ 

RENOVATION not scheduled to 
begin during your FY 1994 or 1995 


Estimated costs for needed NEW 
CONSTRUCTION not scheduled to 
begin during your FY 1994 or 1995 


Engineering 






Physical Sciences 






Environmental Sciences 






Mathematics 






Computer Sciences 






Agricultural Sciences 






Biological Sciences 

Other than medical school 






Biological Sciences 
Medical school 






Medical Sciences 

Other than medical school 






Medical Sciences 
Medical school 






Psychology 






Social Sciences 






Other Sciences, not elsewhere classified 
List them: 






TOTAL FOR ALL S&E FIELDS 
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Miscellaneous Topics 



Item 10. Facilities for laboratory animals 

O Does your institution have facilities for laboratory animals? 

□ No. Go to Item 11 on the next page. 

□ Yes. Goto ©. 

© To report on facilities for laboratory animals, 
Include 

■ both departmental and central facilities that are subject to government (U.S. Public Heath Service, 
USD A, state) regulations concerning humane care and use of laboratory animals; and 

■ all animal housing areas (e.g., cage rooms, stalls, wards, animal production colonies, laboratory 
space occupied by animals), holding rooms, isolation and germ-free rooms, surgical facilities, 
and other related service areas (e.g., feed storage rooms, cage-washing rooms, casting rooms, 
shops, storage), if these areas directly support research. 

Do not include 

m agricultural field buildings sheltering animals that do not directly support research or that are not 
subject to government regulations concerning humane care and use of laboratory animals, or 

■ areas for treatment of animals that are veterinary patients. 

Fill in the total amount of net assignable square feet (NASF) allotted to these facilities. Then fill in 
the amount of NASF allotted to research facilities for laboratory animals. 

Total NASF 



Research NASF 



© Fill in the percentage of research NASF that 

fully meets government regulations 

needs limited renovation or repair to meet government 
regulations 

needs major renovation, repair, or replacement to meet 
government regulations 



© Fill in the cost of repair /renovation and 

construction projects planned to begin during 
your Fiscal Year 1994 or your Fiscal Year 1995. 



100 % 
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Item 11. Limit on tax-exempt bonds 

O Is your institution a private college or university? 

□ No. Goto Item 12. 

□ Yes. Goto ©. 

@ Recent federal tax reform legislation established a limit on tax-exempt bonds of $150 millon per private college 
or university. 

Has your institution reached the limit on tax-exempt bonds? 

□ Yes. 

□ No, but we expect to within the next two fiscal years. 

□ No, and we do not expect to within the next two fiscal years. 



Item 12. Feedback 



We appreciate the time you have taken to fill out the 1994 survey. We will be extensively revising the 1996 survey 
to help make your task less burdensome and to improve the reliability of the information. 

O Would you be willing to discuss drafts of the revised survey with members of the development team? 
□ Yes. Please write your name and phone number below. 



□ No. 

© How many person-hours were required to complete this form? 



You are finished with the survey. Return it by December 1, 1993, to The Gallup Organization 

Attention: Sean Stevens 
300 South 68th St. Place 
Lincoln, NE 68510 
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CROSS REFERENCE BETWEEN NSF FIELD CATEGORIES AND 
THE NCES CLASSIFICATION OF INSTRUCTIONAL PROGRAMS 



Use this chart to identify the departments that are included within each of the science and engineering (S&E) fields 
used in this survey. 



ENGINEERING 

101 Aerospace Engineering 

14.02 Aerospace, aeronautical, and astronautical engineering 

102 Agricultural Engineering 

14.03 Agricultural engineering 

103 Biomedical Engineering 

14.05 Bioengineering and biomedical engineering 

104 Chemical Engineering 
03.0509 Wood sciences 
14.07 Chemical engineering 

105 Civil Engineering 
04.02 Architecture 

14.04 Architectural engineering 
1 *.08 Civil engineering 

14.14 Environmental health engineering 

106 Electrical Engineering 

14.09 Computer engineering 

14.10 Electrical, electronics, and communications engineering 
14.1002 Microelectronic engineering 

107 Engineering Science 

14.12 Engineering physics 

14.13 Engineering science 

108 Industrial Engineering/Management Science 

14.17 Industrial engineering 
14.27 Systems engineering 

30.06 Systems science 

109 Mechanical Engineering 

14.11 Engineering mechanics 

14.19 Mechanical engineering 

110 Metallurgical and Materials Engineering 
14.06 Ceramic engineering 

14.18 Materials engineering 

14.20 Metallurgical engineering 
40.0701 Metallurgy 

111 Mining Engineering 

14.15 Geological engineering 

14.16 Geophysical engineering 

14.21 Mining and mineral engineering 

112 Nuclear Engineering 

14.23 Nuclear engineering 

113 Petroleum Engineering 

14.25 Petroleum engineering 



114 Engineering, not elsewhere classified 
14.01 Engineering, general 
14.22 Naval architecture and marine engineering 
14.24 Ocean engineering 
14.28 Textile engineering 
14.99 Engineering, other 

19.09 Textiles and doming (exduding 19.0902, Fashion 
Design) 

30.03 Engineering and other fields 



PHYSICAL SCIENCES 

201 Astronomy 

40.02 Astronomy 

40.03 Astrophysics 
40.09 Planetary science 

202 Chemistry 

40.05 Chemistry 

203 Physics 

40.08 Physics 

204 Physical Sciences, not elsewhere classified 
40.01 Physical sciences, general 

40.0799 Miscellaneous physical sciences, other 
40.099 Physical sciences, other 

ENVIRONMENTAL SCIENCES 

301 Atmospheric Sciences 

40.4 Atmospheric sciences and meteorology 

302 Geosciences 

14.26 Surveying and mapping sciences 

40.06 Geological sciences 
40.0703 Earth sciences 

303 Oceanography 
26.0607 Marine biology 
40.0702 Oceanography 

304 Environmental Sciences, not elsewhere classified 
MATHEMATICS 

402 Mathematics and Applied Mathematics 

06.1302 Operations research (quantitative methods) 

27.01 Mathematics, general 

27.03 Applied mathematics 

27.04 Pure mathematics 
27.99 Mathematics, other 

30.08 Mathematics and computer science 

403 Statistics 

27.02 Actuarial sciences 

27.05 Statistics 

COMPUTER SCIENCES 

401 Computer Sciences 

06.12 Management information systems 

11 Computer and information sciences, general 

30.09 Imaging science 

AGRICULTURAL SCIENCES (SEE ALSO 102 AND 901) 

501 Agricultural Sciences 

02.01 Agricultural sciences, general 

02.02 Animal sciences 

02.03 Food sciences 

02.04 Plant sciences 

02.05 Soil sciences 

02.99 Agricultural sciences, other 

03.01 Renewable natural resources, general 
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03.03 Fishing and fisheries 

03.05 Forestry and related sciences 

03.06 Wildlife management 

03.99 Renewable natural resources, other 

31.04 Water resources 

BIOLOGICAL SCIENCES 

601 Anatomy 

18.0201 Clinical anatomy 

26.0601 Anatomy 

602 Biochemistry 

18.0202 Clinical biochemistry 

26.02 Biochemistry and biophysics 

603 Biology 

26.01 Biology, general 
26.0604 Embryology 

604 Biometry and epidemiology 
18.2202 Epidemiology 

26.0602 Biometrics and biostatistics 

605 Biophysics 

606 Botany 

26.03 Botany (excluding 26.0302, Bacteriology, see 611) 

607 Cell Biology 

26.04 Cell and molecular biology 
26.0606 Histology 

608 Ecology 

26.0603 Ecology 

609 Entomology and Parasitology 
26.0610 Parasitology 
26.07102 Entomology 

610 Genetics 

26.0703 Generics, human and animal 

611 Microbiology, Immunology, and Virology 

18.0203 Clinical microbiology 
18.1002 Allergies and endomology 
18.1 009 Immunology 

26.0302 Bacteriology 

26.05 Microbiology 

612 Nutrition 

19.05 Food sciences and human nutrition 
20.0108 Food and nutrition 
26.0609 Nutritional sciences 

613 Pathology 

18.0204 Clinical pathology 
18.1018 Pathology 

26.0704 Pathology, human and animal 

614 Pharmacology 

18.0206 Clinical toxicology 

26.0612 Toxicology 

26.0705 Pharmacology, human and animal 
42.14 Psychopharmacology 

615 Physiology 

18.0205 Physiology 

26.0706 Physiology, human and animal 

616 Zoology 
26.0701 Zoology 
26.0799 Zoology, other 

617 Biosciences, not elsewhere classified 

26.0699 Miscellaneous specialized areas, life sciences, other 
26.99 Life sciences, other 
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MEDICAL SCIENCES (see also 103) 

70 1 Anesthesiology 

18.1003 Anesthesiology 

702 Cardiology 

703 Cancer Research/Oncology 

704 Endocrinology 
26.0605 Endocrinology 

705 Gastroenterology 

706 Hematology 
18.08 Hematology 

707 Neurology 

18.1024 Neurology 
26.0608 Neurosciences 

708 Obstetrics and Gynecology 

18.1013 Obstetrics and gynecology 

709 Ophthalmology 

18.1014 Ophthalmology 

18.12 Optometry 

710 Otorhinolaryngology 
18.1017 Otorhinolaryngology/otolaryngology 

711 Pediatrics 

18.1019 Pediatrics 
20.0102 Child development 

712 Preventive Medicine and Community Health 

18.1007 Family practice 

18.1022 Preventive medicine 

713 Psychiatry 

18.1023 Psychiatry 
18.1106 Psychiatry/ mental health 

714 Pulmonary Disease 

715 Radiology 
18.1012 Nuclear medicine 

18.1025 Radiology 
26.0611 Radiobiology 

716 Surgery 

18.1004 Colon and rectal surgery 
18.1011 Neurological surgery 
18.1016 Orthopedic 
18.1021 Plastic surgery 

18.1026 Surgery 

18.1027 Thoracic surgery 

717 Clinical Medicine, not elsewhere classified 
18.0299 Basic clinical health sciences, other 
18.1001 Medicine, general 

18.1005 Dermatology 

18.1008 Geriatrics 
18.1010 Internal medicine 

18.1020 Physical medicine and rehabilitation 

18.1028 Urology 
18.1099 Medicine, other 

18.13 Osteopathic medicine 
18.15 Podiatry 

30.01 Biological and physical sciences 

718 Dental Sciences 
18.04 Dentistry 

18.1015 Orthodontic surgery 

719 Nursing 

18.11 Nursing (excluding 18.1106, Psychiatry /Mental Health, 
see 713) 
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720 Pharmaceutical Sciences 
18.14 Pharmacy 

721 Veterinary Sciences 

18.24 Veterinary medicine 

722 Health Related, not elsewhere classified 
17.0807 Occupational therapy 
17.0813 Physical therapy 

17.0899 Rehabilitation services, other 

17.99 Allied health, other 

18.07 Health sciences administration 
18.09 Medical laboratory 

18.22 Public health 

18.99 Health sciences, other 

723 Speech Pathology and Audiology 

18.01 Audiology and speech pathology 

PSYCHOLOGY 

801 Psychology 

13.08 School psychology (not including Educational 
Psychology) 

17.0801 Art therapy 

42 Psychology (including Educational Psychology) 

SOCIAL SCIENCES 

901 Agricultural Economics 

01.0102 Agricultural business and management 

01.0103 Agricultural economics 

902 Anthropology (Cultural and Social) 

45.02 Anthropology 

45.03 Archeology 

903 Economics (except Agricultural) 

06.05 Business Economics 

45.06 Economics 

904 Geography 

45.07 Geography 

905 History and philosophy of science 

906 Linguistics 

23.06 Linguistics 

42. 1 2 Psycholinguistics 

907 Political Science 

44.01 Public affairs, general 

44.03 International public service 

44.04 Public administration 

44.05 Public policy studies 
44.99 Public affairs, other 

45.09 International affairs 

45.10 Political science and government 

908 Sociology 

45.05 Demography 

45.11 Sociology 

909 Sociology and Anthropology 

910 Social Sciences, not elsewhere classified 

04.03 City, community, and regional planning 

05 Area and ethnic studies 

06.06 Human resources development 
06.15 Organizational behavior 

31.03 Parks and recreational management 
43.01 Criminal justice 

44 02 Community services 

44.07 Social work 

45.01 Social sciences, general 

45.04 Criminology 

45.12 Urban studies 
45.99 Social sciences, other 
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